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From the Preface to the First Engrlish Edition. 


The appearance of Spalteholz’s Atlas a few years ago was welcomed alike 
by teachers and students of anatomy. So useful is this book to students who 
desire to study anatomy in the dissecting room that without any effort on my 
part it has become the favorite aid to the students of anatomy at the Johns 
Hopkins University. Its value to English and American students not acquainted 
with the German language is now greatly increased through the admirable 
translation of the text into English by Professor Barker. 

The main object of studying anatomy is to obtain a mental image of the 
human body rather than to memorize numerous terms as is too often the aim 
in our medical schools, especially in America. When the study of anatomy is 
transferred from the lecture room, text book and quiz-compend to the dissecting 
room it becomes one of the best disciplinary studies for medical students and 
at the same time gives them most useful knowledge by the inductive method 
of study. In the dissecting room the student obtains the greatest aid from the 
instructor who teaches him the art of dissection and guides him in methodical 
study. Next in importance is a good text book which should always be at 
the student’s side in order that he may study the dissection of the body as 
it proceeds. 

The study of anatomy would be relatively easy were the student familiar 
with the subject before he begins it. The rule that the student should acquire 
as much knowledge as possible of a region before he begins to dissect it is 
good but has limitations because it is only through the work itself that 
the interest of the student, and thereby his instruction, can be kept up. Just 
at this time an Atlas proves to be of the greatest value. Pictures of dissections, 
true to nature, aid the imagination of the student enormously and thus guide 
his work from the known to the unknown. It follows that the illustrations 
of an anatomical atlas must be typical, giving all stages of the dissection of 
the body from its beginning to its completion. The Atlas of Spalteholz meets 
this requirement. In addition to the superior quality of the illustrations it 
may be stated that they are all carefully marked with the new anatomical 
nomenclature. 
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Preface. 


Making the anatomical terms uniform means much more than simply 
changing some of the names, for it brings us one step nearer to a knowledge 
of the normal. In casting the new nomenclature the leading anatomists of 
the world occupied much of their time in determining the normal and for this 
reason if for no other the BNA should be adopted. In the translation where 
the terms used are very different from the old nomenclature the latter are 
inserted in brackets. 

The Atlas speaks for itself. If its reception is as favorable generally 
as it has been at the Johns Hopkins University it will soon become the 
standard aid to our students of practical anatomy. 

Franklin R Mall. 


Author’s Preface to the First EngfUsh Edition. 


Soon after the appearance of the first part of this atlas, from various sides 
the wish was repeatedly expressed, among others by my friend Prof. F. P. Mall, 
that an English edition be published. The publishers at first hesitated, but 
when so distinguished a specialist as Professor Barker was found ready to 
translate the work and edit it, they acquiesced. In order to secure the utmost 
conformity with the German work, the illustrations have been printed from the 
original plates, and for the translation, the text of the fourth German edition, 
under preparation, was submitted. I myself, moreover, have superintended the 
proof reading. 

In accordance with the plan which I had laid as a foundation for the 
work, the atlas is intended to embrace the whole of descriptive anatomy with 
the exception of histology; it includes also, as far as possible, the relations which 
are brought out by magnification with strong hand lenses. It is intended thus to 
have due regard also for the field which lies between macroscopic anatomy and 
microscopic anatomy proper. The topographic relations of the organs and especially 
of the vessels and nerves have been given the utmost consideration attainable 
within the compass of a book which treats primarily of descriptive anatomy. 

In order to increase the clearness of the illustrations, a large portion of 
them have been done in colors, so that the parts whose portrayal in the sections 
is of importance, are brought into prominence by the colors. 

The number of drawings necessary is provisionally roughly estimated at 
about 800 , but if necessary this number wiU be increased. 

It is intended, if possible, that the second volume, containing muscles 
and blood vessels, shall appear in the course of the winter, the third volume 
containing the viscera, brain, nerves, and sense organs, immediately after its 
completion in the German edition. 
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At the end of the atlas a complete index will be printed. 

For all the illustrations, with unimportant exceptions, new original drawings 
were made. To the choice of the objects and the production of the drawings 
the most thoughtful attention was devoted. With regard to the admission and 
manner of representation of an object, pedagogic principles have been, first and 
foremost, determining; where an object appeared difficult a greater number of 
drawings were made, and vice versa. The illustrations, in all cases, have been faith¬ 
fully drawn from original preparations, but at the same time no copy of a definite 
individual case, but always a composite from several sections, has been made. 

The preparations were made for the most part especially for this purpose 
and accepted only after many repetitions if the relations did not appear to me 
clear enough. In those cases in which I have given new delineations which 
depart somewhat from the customary, I introduced them with full consciousness, 
on the strength of new preparations. 

All illustrations have been made from dissections of the right half of the body. 

As the basis for the technical terms, I have, throughout, made use of the 
new anatomical nomenclature, BNA, as unanimously adopted by the anatomical 
association at its IX. meeting in Basel on April 19, 1895 and published with 
introduction and explanations by W. His. I have held myself strictly to the 
terms there given and only in a few isolated cases added terms according to 
my own judgment. Also for the mass of quoted terms, the compilation just 
referred to has served me as a standard; only a few terms will be found missing. 

As to the process of reproduction, with a few exceptions the Half-tone 
has been chosen, because this mechanical method reproduces the original 
drawing far more accurately than does the woodcut. 

The drawings of the attachments of muscles were completed from pre¬ 
parations which were made by the late Prof. W. Braune himself. 

As far as the text is concerned, I undertook only unwillingly the writing 
thereof, since it may permit the student to think, that this text will suffice for 
the study of anatomy in general. I have decided to write ultimately a supplement 
to the same if it be much desired, and shall then devote to it the greatest care. 
My effort has been, to give a clear description of the figures, and at the same 
time to explain all the descriptive terms made use of in the figure. In so 
doing the manuscript unintentionally turned out to be much more detailed than 
was really necessary in the text accompanying an atlas, in which, indeed, the 
illustrations are the essentials; thus it resembles many text books in completeness. 
And yet again it is more incomplete than a full text book should be in as much 
as I found it necessary to omit entirely all general matter, and occasionally, if 
room for the text was wanting, it was necessary that the illustration alone 
should speak for itself. Consequently the text remains, for the most part, a guide; 
it ought not to, and can in no way, render a text book of anatomy unnecessary. 

In the part on articulations, I have provided a description of the pure 
anatomic relations only, and except in the case of the mandibular articulation. 


Digitized by ^ooQle 



VI 


Prefac-e. 


have intentionally, nowhere entered into the function of the same; for while 
the old classification of joints according to the form of the articulating surfaces 
has now only partial value, nevertheless a new classification according to the 
amount of motion possible during life is not yet applicable to all joints. 

For showing the soft parts, especially the muscles and viscera, material 
carefully hardened in formalin has been largely used. 

The data regarding the action of the individual muscles take into account 
only the infiuence which the muscles exert on the joints over which they pass. 

Werner Spalteholz. 


Preface to the Third American Edition. 


The Hand-Atlas of Professor Spalteholz has been most favorably received, 
not only in Germany, but also in the United States, and in other countries. 
In Germany, it has now reached the seventh edition, and from this seventh 
edition this third English edition has been translated. Each succeeding edition 
in the original has contained improvements in the Atlas over those preceding 
it A number of new illustrations have been added, and many of the old 
illustrations have been improved. 

In the latest edition, a section dealing with the development of the bones 
has been added, the figures having been drawn from preparations stained and 
made transparent by the method of Professor Spalteholz. The success achieved 
in the representation of the delicate structures of the fetal skulls is remarkable. 

In this new English edition, all the changes in the text and figures of 
the several German editions, up to and including the latest one, have been 
incorporated. In making the revision, I have had the help of Dr. D. I. Macht 
of the Johns Hopkins University Medical School. 

I feel sure that the Hand-Atlas, in its new form, will appeal to its old 
friends, and will also, I trusts, gain many new ones. 

Baltimore, Md., October 1914. 

Lewellys F. Barker. 
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2. Skeleton, sceleton, viewed from the right. 
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3. Occipital bone, 

os occipifale. 

viewed from in front. 

The unpaired 08 oeeipitale 

(occipital hone) (see also Figs. 4, 5, 

57, 58 and 61—68) forms the posterior inferior part of the skull. It is divisible into four parts; (see 
also p. 67); an unpaired basilar part (pars basUaris); an unpaired squama-oceipital part (squama occi¬ 
pitalis) and the paired lateral parts (partes laterales). These parts are so arranged around the large 
occipital foramen (foramen oeeipitale magnum) that the pars basilaris lies in front of the foramen, 
the squama occipitalis l)ebind and above it, while the partes laterales lie lateral from it. 
Through the great occipital foramen pass the meningeal rami of the vertebral arteries, the 
vertebral arteries themselves, the anterior and posterior spinal arteries, the basilar plexus, the 
nn. accessorii, the roots of tlie nn. cervicales I, and the medulla oblongata. The border-line 
between pars basilaris and pars lateralis corresponds to the canalis hypoglossi; the border¬ 
line between pars lateralis and squama occipitalis extends from the posterior border of the 
foramen oeeipitale magnum transversely towards the middle of margo mastoideus. 

The pars basilaris (see also Figs. 4, 5, 61, 62 and 65—68) presents, up to about the 
twentieth year of life, a rough surface in front corresponding to its attiichment to the body of the 
sphenoid bone; the union is effected by a layer of hyaline cartilage which ossifies later (fissura and 
synchondrosis sphenooccipitalis). The two lateral, slightly jagged edges lie upon the posterior 
angle of the petrous portion of the temporal hone (fissura and synchondrosis petrooccipitalis); 
on the upper surface along this edge is situated the groove, formed by the two bones in common, 
corresponding to the sulcus petrosus inferior (for the sinus petros. inf.). The posterior border, 
sharp in the middle, is smooth and concave, and forms the anterior circumference of the for. 
occip. mag. The superior surface is smooth and slightly concave in a fronted direction; it helps 
to form the clivus inasmuch as it is directly continuous with the iM)sterior surfac^e of the dorsum 
sellae of the sphenoid. The clivus gives support to the pons, the vnu'tebral arteries, the basilar 
artery and their branches. The inferior surface presents in the median line a small projection, 
the pharyngeal tubercle (tuberculum pharyngeum) (for the attachment of the lig. longitud. ant. and 
the m. constrictor pharymgis sup.), and also alternating ledges for the m. rectus capitis ant. and 
the m. longus capitis. I.aterally and behind on each side comes the condylus occipitiilis (see p. 4). 

1* 


Digitized by ^ooole 



4 


Bones of the SkulL 


PUnam occipitale 
ProtubenwtlA ocoipitalU externa ^ / 


^Linea nuchae Buprema 
' ^CriBta occipitalis externa 
/ Linea nuchae superior 
" Linea nuchae inferior 



Processus intrajugularis 


Probe in 
canalls 
hypoglossi 


^ Sqaama 
occipitalis 


Para lateralis 


Planum nuchale 


Fossa condyloidea 

Caualls condyloideus 

Base of the 
processus jugularls 

lucisura jugularis 

Condylus occipitalis 


Tuberculum pharyngeum 




Pars basllarls 

4. Occipital bone, os occipitale, viewed from behind. 

The partes laterales (see also Figs. 3, 5, 61, 62 and 65—68) by their medial edges 
form the lateral borders of the great occipital foramen; the antori(^r portion of the lateral 
margin is attar‘hed to the posterior angle of the petrous portion of the temporal bone and 
helps to form the fissurapetrooccipitalis ; it presents a smooth concavity, the incisura jugularis 
which is divided by the small processus intrajugularis into a larger lateral, posterior, and a 
smaller medial, anterior fossa, which, with the corresponding notches of the petrous portion 
of the temporal bone, help to form the similarly divided foramen jugulare. Tlie lateral com¬ 
partment of the jugular foramen gives passage to the internal jugular vein; the medial com¬ 
partment to the sinus petrosus inf., the n. glossophanngeus, n. vagus, n. accessorius, ganglion 
Kuperius n. glossopharyngei, ganglion jugulare n. vagi, n. glossopliarviigL'us and the ganglion 
jugulare n. vagi. The posterior part of the lateral border, margo fnastoideus, is rough and unites 
with the occipital margin of the mastoid portion of the temporal bone (sutura occipitomastoidea). 
At the lateral angle between the two divisions of the lateral border, the processus jugularis 
projects upward, being surrounded medianward and behind by the sulcus transversus (for the 
sinus tramsv(‘rsus). Median from this lies the oblong, snK>oth tuberculum jugulare and at the 
corresponding spot on the inferior surface the oval occij)ital condyle (condylus occipitalis), which 
is covered with cartilage; its anterior portion ovorlajis the pars basilaris; the condyle is cun^ed 
so as to ho convex in the sagittal and frontal directiim. The lung diameters of the right and 
left condyles converge in front. Between the jugular tul>ercle and the occipitiil condyle is seen 
the short canalis hypoglossi (0. T. anterior condyh*id foramen); it extends from the great 
occipital foramen obliquely forward and latoralward and gives passage to the reto canal, hypogl. 
and the n. hypoglossus. Behind the condyle lies the condyloid fossa (fossa condyloidea) with 
an opening (sometimes absent) known as the canalis condyloideus (0. T. posterior condyloid 
foramen); this canal leads to the sulcus transversus and gives passage to the emissarium con- 
dyloideum. On the inferior surface corresponding to the base of the jugular process is the 
site of insertion of the ni. rectus capit. lat. and sometimes a blunt projection, the processus 
parajnastoideus (not shown in the tigurej. 
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5. Occipital bone, os occipitale, viewed from the right side. 

(The direction docs not correspond to that of the bone when the skull is in its ordinary position.) 

The squama occipitalis (see also Figs. 3, 4, 57, 58 and 61—68) is curved so as to be 
convex backward in the sagittal and transverse direction. Its anterior border forms the 
posterior periphery of the foramen occipitale magnum; the free lateral and superior borders meet 
in the median plane, fonning on obtuse angle, the lower portion of each lateral border being 
slightly serrated as the continuation of tho margo masto^deus (p. 4); the up|)er portion of this 
border is deeply and multiply serrated and is known as tho margo lambdoideus ^ for union 
with the occipitiil margin of the parietal bone (autura lamhdoidea), Projettting from the middle 
of the posterior surface is seen the external oadpital protuberance (protuberantia occipitalis 
interna). Extending lateralward from this protuberance on each side are the superior nu< hal 
lines (lineae ntcchae auperiores)^ convex upward, and above these the less constant supreme 
nuchal lines (linear nuchae supremae). In the median plane, extending toward the foramen 
magnum, is seen the external occipital crest (crista occipitalis externa) which gives attachment 
to tho ligamentum nuchae. From about the middle of the crest extend lateralward the two 
inferior nuchal lines (lineae nuchae inferiores), also convex upward. The area for tho m. 
occipitalis above the external protuberance and the supremo nuchal lines is called the occipital 
plain) (planum occipitale)^ while that below the same is designated the nuchal plain (planum 
nuchale) and gives attachment to the mm. trapezius, stenux^leidomastoideus, splenius capitis, 
semispinalis capitis, obliquiis capitis superior, recti capitis posteriores. On the anterior surface 
of the bone at tlie middle point of the eminentia cruciata, (as a rule, a little higher than the 
protuberaiitia externa), is seen the internal occipital protuberance or protuberantia occipitalis 
interna (for the coiiflueiis sinuuin; falx cerebri, and tentorium cerehelli). From the internal 
protuberance arise three well marked grooves: one in the median line passes upward, the sulcus 
sagittalis (0. T. sni)erior longitudinal sulcus) for the sinus sagittalis superior and the falx 
cerebri: and one lateralward on each side, the sulcus transversus (for tlie sinus transversus; 
tentorium cerehelli). Of the two transverse sulci the right is usually wider than the left and 
it alone is continuous with the sulcus sagittalis. A fourth groove or (more often) ridge extends 
to the foramen magnum and receives the sinus occipitalis. The anterior surface presents 
variably marked juga cerebralia and cerebellaria and impressiones digitatae. 
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6. Sphenoid bone, os sphenoidale, from above. 

Tlie unpaired 08 sphenoidale (see also Fifjs. 7, 8, 57, 58, 61, 62, 65—73) lies in the 
middle of the base of the skull. It is divisible into a middle piece or body (corpus) and six 
processes, known as the two small w*inj?s or alae parvae; the two larjje win^rs or alae magnae, 
and the two ptoryj^oid processes or processus pterygoidei; of these the four lormer are directed 
lateralward, the two latter, downward. (Development see p. 68.) 

The corpus (body) (see also Figs. 7, 8, 61. 62, 65—68, 70) is approximately cubical 
and contains within it two cavities lined by mucous membrane, of very variable size, the sinus 
sphenoidales (O. T. sphenoidal cells'! which are 8e]>arate«l from one another by the septum 
sinuum sphenoidalium often diverging from the median line. Tlie superior surface presents a 
deep frontiilly plawd groove, tlie sella turcica (for the sinus circularis; hypophysis) with the 
fossa hypophyseos ((). T. pituitary fossa) in the depth. l*osteri(»rly, the sella is overhung by 
the dorsum sellae, which at the angles of its upjier free margin presents on each side a small 
processus clinoideus posterior (for the tentorium cei-ebelli); the jiostf'rior 8m(M>th surface of the 
dorsum sellae. togidher with the supt^rior surtace of the pars basilaris oss. <K-cipitalis, forms the 
clivus, on which lie the aa. vertebrales , the a. basilaris and its branclas, and the jxms. 
In front of the sella lies the small tuberculum sellae or pommel: lateralward and dorsally 
therefrom is situated the middle clinoid process or processus clinoideus tnedius (often absent). 
In front of the tuliercle. extending tran.sversely on each side to the foramen ojdicum, is the 
shallow siilcus chiasmaiis ((). T. optic groove) b€*hind which lies the chiasiua (»i»ticuin. The 
anterior margin of the su|H*rior surface unites with the lamina cril)r<*.‘<a of the etlinioid bone to 
fonn the sutura sphenoefhmoidalis. On the lateral surface extomling from beliind forward, 
above the region of origin of the large wing is tlie sulcus caroiirus (O. T. cavernous groove) 
for the a. carotis interna and the plexus caroticus internus. Just lateralward from the jiosterior 
extremity of this sulcus pnejects the lingula sphenoidalis. The pnsterior surface of the body 
unites with the pars basilaris oss. occipitalis (see p. 3). Tlu* aiiterim-, and a ])ai*t of the inferior, 
surface are fornn‘d by the thin, saucer-shaped, curved conchae sphenoidales (0. T. sphenoidal 
turbinated bones) which, embryologicjiUy, j>roperly belong to the ethmoid bone, hut which between 
the yi**—12^^ year of life grow' together with the sjdienoid bone. On forcible separation of the 
bones of the adult skull they usually adhere to the sphenoid bone and are therefore (‘ommonly 
described tog(*ther with it. Ka<h presents lateralward and above an opening, the apertura 
sinus sphenoidalis and, lat**ralward Ibun this, small depressions which form the p<*.sterior walls 
<»f the posterior ethmoidal cells. The borders of tliese conchae (see Fig. 70) are iviinected with 
the lahyrinthus oss. ethmoidal, (.sutura sphenotdhmoidalis): below they are in contact with the 
])roc. orb. oss. jialat. (sutura splu*ni>orhitalis. Fig. 70). In the median plaiu' the conchae and 
the septum in front form th<‘ projoeting sphenoidal crest or crista sphemndalis (O. T. ethmoidal 
crest) for contact with the perjH'ndicular plate of the ethmoid bone; this <Test runs out below 
into a projection, the rostrum sphenoidale which is directed downw'ard and lies against the vomer. 
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7. Sphenoid bone, os sphenoidale, from in front. 

The alae magnae oasis sphenoidalis (large wings of the sphenoid hone) (see also 
Figs. 6, 8, 57. 58, 61, 62 and 65—73) arise from the lateral surface of the body of the bone 
and turn first lateralward, then upward and forward. Each possesses an upper, internal, 
concave surface or facies cerehralis with juga cerebralia and impressiones digitatae, and a 
much divided external surface. Of the latter, the quadrangular part which, median ward, is 
directed forward into the orbit, is called the orbital surface or facies orbitalis; its posterior 
border is sm<x)th and is separated from the ala parva by a fissure wider towards the median 
line and narrow laterally, the fissura orbitalis superior (for the vv. ophthalm. sup. et inf.; 
nn. oculomot., trochlearis, ophthalm., abducens); the inferior border, also smooth runs nearly 
parallel with the posterior border of the fiicies orbitalis maxillae and is separated from it by 
a fissure spreading laterally, the fissura orbitalis inferior (for the a. infraorbital.; v. ophthalm. 
inf.; nn. zygomat., infraorbit., rami orbitales ganglii sphenopalatini); the lateral serrated 
border, mar go zygomaticuSy unites with the frontosphcnoidal process of the zygomatic bone to 
form the sutura sphenozygomatica the superior serrated border and its adjoining rough surface, 
a part oi the margo frontalis unites with the orbital portion of the frontal bone and thns helps 
to form the sutura sphenofrontalis. Below the orbital surface and encroaching upon the pterygoid 
process lies the trianj^ilar facies sphenomaxillaris (sphenomaxillary^ surface) whicli helps to form 
the fossa pterygopalatina. The rest of the external surface is divided by the crista infratemporalis 
(0. T. pterygoid ridge), passing from before backward, into an inferior, horizontal field or facies 
infratemporalis (for the m. pterygoid, ext.) which looks into the fossa infratemporalis, and a superior 
vertical field or facies temporalis (for the m. temporalis) which helps to form the fossa tempralis. 
The posterior border of the latter, margo sqaamosus^ is serrated below, somewhat bevelled from 
without inward above, and serves for apposition with the squama temporalis (sutura spheno- 
squamosa). The uppermost angle (angulus parietalis), is bevelled from within and lies upon 
the angulus sphenoidalis oss. parietalis (sutura sphenoparietalis). Passing downward from the 
most posterior angle of the large wing is a small bony process, the spina angularis (O. T. 
spinous pnx^ess of the sphenoid) (for the lig. sphenoraandibulare; m. tensor veli palatini). In 
addition, there extends from this point forward and modianward, a short, secrated margin for 
apposition with the angulus anterior of the petrous portion of the temporal bone (fissura and 
synchondrosis sphenopetrosa). Perforating the root of the large wing are three foramina ; 
passing forward from above and behind, to the sphenomaxillaiy' surface is the foramen rotundum 
(for the n. maxillaris); passing downward, from above, to the infratemporal surface is the 
foramen ovale (for the rete foraminis ovalis; n. mandibul.); and the foramen spinosum (for 
the a. mening. med., vv. meningeac mediae: n. spinosus, plexus raening.); the latter foramen 
lies just in front of the most posterior angle and is sometimes incomplete. 


Digitized by ^ooole 







8 


Bones of the Skull. 



Fissura orbi> 
tails superior 


Ala maiTBa 


ProcetiQi cliooideus posterior 

Processus clinoldens anterior' 


Dorsum seliae 
Ala parva 


Facies cerebralis 


Rostrum 

sphenoidale 

Canalls' 

pharyngeua 


Angulus 
I pa: 


QgQlUS 

iietaHs 


Sulcus tubas auditirae 


Sulcus caroticus 

Processus pteryjrospinosus 
[ClTlnlni] 

Prooesans 
pteryicoidena 

Lamina medialis 

Lamina lateralis 


Hamulus pterygoideus 


Spina angularia 
Lingula sphenoidalis 

' Canalls pterygoideus 
^ Fossa scaphoidea 

Fossa pterygoidea 
Fissura pterygoidea 


8. Sphenoid bone, os sphenoidale, from behind. 

The alae paryae ossis sphenoidalis (small wings of the sphenoid hone) (see also 
Figs. 6, 7, 65, 68, 71 and 72) arise from the anterior superior part of the lateral surface of 
the body by two roots which surround the foramen opticum (for the a. ophthalmiea; n. opticus). 
They are smooth thin plates of hone which present a superior and an inferior surface; the in¬ 
ferior forms with the orbital surface of the large wing (cf. p. 7) the fissura orbitalis superior. 
The anterior margin, a part of the margo frontalis, is serrated and lies ujwn the posterior 
margin of the pars orbitalis oss. frontalis (sutura sphenofrontalis); the posterior margin is 
smooth and runs out medianward and l)ackward into tlw strong pi'ocessus clinoideus anterior; 
this may he connected with the proc. clinoidnis medius by a bony lamella, which transforms 
the first part of the sulcus caroticus into a foramen clinoideocaroticum (not shown in the figure). 

The processus pterygoidei (pterygoidprocesses) (see also Figs. 7, 61, 62 and 67—70) 
extend from the point of union of the b<»dy and the large wing downward. They are com¬ 
posed of two plates: the shorter and broader, lamina lateralis proc, pteryg, (lateral surface 
for the m. pterygoideus externus); the other narrower and longer, lamina medialis proc. pteryg. 
The tw-o plates unite anteriorly at an angle, in front of which there extends from above down¬ 
ward the sulcus pterygopalatinus; behind, the plates diverge and form the deep fossa ptery¬ 
goidea (for the m. pterygoideus internus); between the two below’ is a notch with jagged borders, 
the fissura pterygoidea, in which is received the proc. pyramidalis oss. ])alatini, and over which 
the proc. ptengoidcus sometimes lies against the facies infratemporalis maxillae (see Fig. 69). 
The lamina medialis runs out lielow to f .rin the hamulus pterygoideus (0. T. hamular process) 
which is curved laterahvard. This priH-ess is concave on its lateral surface and is covered with 
cartilage forming the sulcus hamuli pterygoidei (for the tendon of the m. tensor veli palatini). 
Passing downward over the root of the lamina medialis on the posterior surface is tlie fossa 
scaphoidea (for the origin of the m. tens<»r veli palatini), l^iteralward and somewhat behind 
this fossa, encroaching upon the medial surface of the spina angularis lies the sulcus tubae 
auditivae (for the pars cartilaginea tubae auditivae). The lamina medialis gives off from its 
root the processus vaginalis, a small process which extends medianward toward the body; on 
the inferior surface of this jirocess, either as a closed canal or as a groove which is closed by 
the pr<x*. sphenoidalis oss. palatini, is the canalis pharyngeus (0. T. pterygopalatine canal) 
(for a small branch of the a. sphcnopalatina: rr. nasal, post. sup. lat. gangl. shj>enopalat.) ; 
between the inferior surface id the body of the bone and the ])rocessus vaginalis, a canal is 
sometimes present, the canalis basipharyngeus (f ir the rr. nas<il. post. sup. lat. gangl. spheno- 
palat.), Constantly present, j)assing through the root of the pterygoid process in a sagittal 
direction, is the canalis pterygoideus [Vidii] (0. T. Vid'an canal) (for the a. et vv. canal, 
ptery’g,; n. canal, pteryg.); ita po.sterior opening lies below'the lingula sphenoidalis, its anterior 
opening upon the sphenomaxillary surface, medianward and below the foramen rotundum. 
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9. Right temporal bone, os temporale. from without. 

The paired 08 temporale or temporal bone (cf. also Figs. 10—17, 57, 58, 61, 62 and 
65—67) lies between the oeeipital bone and the pbenoid bone, helping to fonn both the base 
of the skull and its lateral wall. Each bone is divisible in the adult into four parts; the 
squama temporalis^ pars mastoideaf pars petrosa and pars tympanica. Around tlie meatus 
acusticus extemus (external auditory canal) which ©{Hms lateralward through the oval porus 
acusticus extemus, tlicse parts are so arranged that the squam is directed upward, tlie pars 
raastoidea backward, the pars tympanica forward and downward an the pars jietrosa, median- 
ward and forward. (For the development see p. 69.) 

The squama temporalis (see also Figs. 10—12, 14, 17, 57, 58, 61, 62 and 65—68) 
consists essentially of a vertical plate, the frt‘e approximately semi-cdrcular border of which is 
serrated only in its anterior inferior portion, being otherwise bevelled from within; the anterior 
part of the margin, mar go sphenoldalis, unites with the large whig of the sphenoid bone to 
form the sutura sphenosquamosa, the posterior, mar go parietalis, with the margo squamosus 
OSS. parietilis to form the sutura squamosa. The lateral surface, facies temporalis (for the 
m. temporalis), is smooth; projecting from the lower part of this surface in front of the external 
auditory canal is the processus zygomaticus (for the lig. temporomandibulare; m. masseter) 
with two roots of origin; it passes at first horizontally outward, then, turning at a right angle, 
forward (see also Figs. 11 and 12): it is serrated anteriorly and joins the proc. temporalis ossis 
zygomatici. Between the two roots, directed downward and covered with cartilage in frontf 
lies the fossa mandibularis (0. T. glenoid cavity) with the facies articularis, limited in front 
by the frontally placed tuherculum articulare, the latter being covered by cartilage. On 
the outer surface of the squama temporalis is s(M‘n, passing uj)ward in the posterior part, 
the sulcus arteriae temporalis mediae (for the a. temijor. mcd.). Kunning out also from the 
pfjsterior extremity of tiio zygomatic pnK^oss is a ridge, the linea temporalis, which curves 
backward to become continuous with the linea temp<»ralis inferior of the parietal hone. The 
medial siirfaco of the squama, facies cerehralis (see Fig. 10) presents well marked juga (htc- 
cralia and impressiones digitatae as well^as a deep sulcus arteriosus; besides, the thin 8jx»t 
corresponding to the fossa mandibularis often presents a bulbous projection. 
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10. Right temporal bone, os temporale, from within and above. 

The pars mastoldea (st^e also Fi^^s. 2, 11—17, 57, 58, 61, 62 and 65—68) is a thick 
conical projection imt well devolo|)C(l tintil adult life. Develo])inentalIy it is not an independent 
part of the bone. Imt a scc<.>ndarv outjrrowth from the lah‘ral and most p(*stcrior part of the 
tenipontl hone: its sui)erior antorior portion develops from the squama toinporalis (see p. 69), 
its })osterior, inferior portion from the pars i)etrosa (see Fi<rs. 14—16). The site of junction of 
its t\V(.» eompoiients, is in a third of cases in adults a suture on the lateral surface nmuing 
downwards and forwards (falsely termed sutiira scjuamosa-mastoidea, and more correctly to bo 
named sutura petrosquamosa). Its p(»steri<»r, serrated margin, margo occipitalis, comes into 
a])position with the margo mastoideus oss. occipitalis (sutura occipito-mastoidea); the short 
upper serrated margin forms with the margo parietalis of tlie squama ti'mpomlis an angular 
indentation, the incisura parietalis, in which is recAjived the angulus mastoidinis oss. parie- 
tidis (sutura parietomastoidea); above and in front it goes over into the s(|uama tempo¬ 
ralis, in fnmt it adj(*ins the i)ars tympaniea. The lateral surface is convex and slightly 
roughened (for the attachment of the mm. aurieularis posterior et oc<*ij)italis), ami often presents 
behind one or several foramina mastoldea (for tlie ramus mastoideus a. occipitalis, emissariura 
mastoideuin) which open on the medial surface in the suleiis sigiiioideus. Projecting lateral- 
ward from the posterior suiM‘rif)r margin of the porus acusticus extemus there is frequently 
found a small siiur, the spina supra meatum; the surface behind it, often depressed, the fossa 
mastoldea, extends above as far as the linea temp^ndis and is perforated by numerous foramina 
fur blood vessels. 
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A thick process extending downward, the processus mastoideus (for the attachment of 
the mm. stemocleidomastoideus, splenius capitis, longissimus capitis) (see Figs. 9, 11 and 61) 
presents on its medial surface, a smooth depression, the incisura mastoidea (0. T. digastric 
fossa) for the attachment of the digastric muscle, and, further medianward, a groove, the sulcus 
arteriae occipitalis (for the a. ocoipitalis). The medial surface of the pars mastoidea (see 
Figs. 10 and 11) is fused in front with the pars petrosa; behind, it is free and there presents 
a deep groove, curving from above and behind downwards and forwards, the sulcus sigmoideus 
(0. T. fossa sigmoidea) (for the sinus transversus). Inside the process are many cavities lined 
by mucous membrane, the cellulae mastoideae (cf. Fig. 13), very variable in their development 

The pars petrosa (pyramis) (see Figs. 9—13, 61, 62, 65—68) is a three-sided 
P3rramid, the base of which is directed lateralward, and is united with the pars mastoidea. 
It completely encloses the internal ear, and together with the squama temporalis and the pars 
tympanica, the middle ear. It presents for examination three surfaces, a facies posterior, a 
facies inferior, and a facies anterior; at the junctions of the surfaces are the angulus po¬ 
sterior, the angulus anterior, and the angulus superior. The tip, or apex pyramidis is directed 
medianward and forward, and is inserted in tlie angle between the occipital bone and the 
sphenoid bone. Between the anterior border and the sphenoid bone is an irregular chink, the 
foramen lacerum; it is filled with a mass of connective tissue, the fibrocartUago basalis, which 
is scooped out on its upper surface into a groove containing the a. carotis interna, the plexus 
venosus caroticus intemus, and the plexus (sympathicus), caroticus intemus, and is pierced by 
the nn. petrosi superficiales. 

The facies posterior pyramidis almost vertical, is bounded above by the angulus 
superior with the sulcus petrosus superior (for the sinus petrosus superior; tentorium cere- 
belli), below by the angulus posterior; the latter is rough and unites with the lateral margin 
of the pars basilaris and the pars lateralis of the occipital bone (fissura and synchondrosis 
petrooccipitalis), and contains above at the upper surface of this place of union the sulcus 
petrosus inferior (for the sinus petrosus inferior). At about the middle of the posterior sur¬ 
face a circular opening, the porus acusticus intemus, leads transversely and frontally into the 
short meatus acusticus intemus (for the a. and vr. auditivae intemae; nn. facialis and acusticus). 
(See p. 850.) Above lateralward and upwards, close to the superior angle lies the fossa 
subarcuata which, running below the superior semicircular canal, receives a process of the dura 
mater; this fossa, very well marked in the new-born (see Fig. 15), is usually only slightly 
indicated in the adult. Still further lateralward and downward is seen the apertura externa 
aquaeduxtus vestihuli (for the ductus endolymphaticus); it is usually slit^shaped, opening from 
a dorsolateral direction, and from it a groove runs downward to the incisura jugularis. 

The facies inferior pyramidis (s?e Fig. 11) is placed horizontally and is very 
uneven and rough. In front its boundary is formed laterally by the pars tympanica and median- 
ward therefrom by a free margin, the angulus anterior, which unites with the margin of the 
large wing of the sphenoid bone situated medianward from the spina angularis, to form the 
fissura and synchondrosis sphenopetrosa. Behind it is bounded by the angulus posterior. 
A notch, sometimes scarcely noticeable, the incisura jugularis, close to the small processus 
intrajuguiaris forms with the corresponding incisura jugularis, of the occipital bone (p. 4), 
the foramen jugulare, (lateral compartment for the v. jugularis interna; medial compartment 
for the sinus petrosus inferior; nn. glossopharyngeus, vagus, accessorius, gangl. superius n. 
glossopharyngei, gangl. jugulare n. vagi). Just in front of the lateral compartment of tliis 
notch lies the broad fossa jugularis (for the bulbus v. jugularis superior) with a small hole, 
one of the openings of the canaliculus mastoideus, and a gi'oove leading to this, the sulcus 
canaliculi mastoidei (for the r. auricularis n. vagi). Just medianward from the jugular fossa 
near the medial compartment of the incisura jugularis, is seen a triangular funnel-shaped de¬ 
pression, w^ith the apertura externa canaliculi cochleae (for the v. canaliculi cochleae); du<*tus 
perilymphaticus deep down. 
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11. Right temporal bone, os temporale, from below. 

I^\icie8 inferior pyramidis (continiuMl). almost exactly in front of the 

fossa juf^ularis i.s a larg(? round opening, tlie foramen caroticum externum, wbicli fonns the 
entrance to the canalis carotiais (for the a. carotis interna, ])lexus venosus carotiens internus; 
plexus caroticu.s internus). This canal is curved and passes first perj^cndicularly, then trans¬ 
versely ami ohliipiely from behind and lateralward, forward and medianward through the pyramid, 
and emerges near the apex by an irregular op^-ning, the foramen caroticum intetmum, partly 
on the inferior and partly on the anteri»ir surface. N(‘ar the external carotid f«>ramen can he 
serm, in the camd, the small openings of the canaJiculi caroticotympanici (for the r. carotRH> 
tympanieus a. carotis internae: nn. caroticotympanici), ^hi<*h pass upward to the middle ear. 
Between the extenial carotid foramen, the jugular fo>sa and tlie apertura externa canaliculi 
c«>chleae lies a small depression, the fossulu petrosa (for the gangl. petrosum n. glossoj)haryn- 
gei) with a small oj^ening, the apertura infe^'ior canaliculi tympanid (for the a. tympanica 
inferior; n. tympanieus). Situated lateralward and projecting downward and forward is the 
processus styloideus (for the lig. styloinaudihulare; mm. stylohyoideus, styloglossus, stylo- 
pharyngeus), variously devt‘lupod in different individuals. Just behind it lies the foramen 
stylomastoideum (for the a. and v. stylomastohlea: n. facialis). Closely attached to the sty¬ 
loid process in front is seen the vagina processus styloidei (0. T. vaginal process), the lowest 
portion of the pars tympanica. 
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12. Right temporal bone, os temporale, from in front. 

The facies anterior pyramidis (see also Figs. 10, 13, 65 and 66) is smooth and 
directed obliquely from behind and above, forward and downward. Laterally it is fused with 
the squama temporalis through the fissura petrosquamosa j where it goes over gradually into 
the cerebral surface of the squama. The free, rough, anterior margin is the angulua anterior; 
it forms an angle with the margo sphenoidal is of the squama in which fits the posterior angle 
of the large wing of the sphenoid bone. In this angle lies the opening of the canalis mus- 
cuhtubarinSy directed forward and median ward; this canal is divided, usually ineompletely, hv 
means of a leaflet of bone, projecting from its medial wall, the septum canalis musculotubariif 
into a smaller upper and median part, the semicanalis m, tensoris tympani (0. T. canal for 
tensor tympani muscle) and a larger inferior part, the sanicanalis tubae auditivae (0. T. canal 
for the Eustachian tube) (see I^g. 97). The anterior surface is hounded behind by the angulus 
superior (p. 11). Projecting at a point somewhat lateralward from the middle of the superior 
surface, near the posterior angle, is the eminentia arcuaia (0. T. eminence for superior semi¬ 
circular canal) caused by tho canalis semicircularis superior. The smooth region a little lateral 
from and in front of this is called the tegmen tympani since it covers the cavum tympani above. 
Still further forward two openings can he seen and two grooves running forward from them; the 
medial opening, hiatus canalis facialis (0. T. hiatus Fallopii), leads through a short wmal to 
the geniculum canalis facialis and (M)ntiiins tho r. petrosus superficialis a. mening. med. and the 
n. petrosus superfic. maj., the latter passing further forward in tho medial groove called tlie 
sulcus n. petrosi superficialis majoris; the laterai, smaller, opening, sometimes fused with tho 
medial, is known as the apertura superior canalicuU tympanici (0. T. opening for smaller 
petrosal nerve) through which run tho a. tympanica superior and the n. petrosus superfic. min. 
in order to pass further on in the smaller, lateral, groove, the sulcus n. petrosi superficialis 
minoris. On the upper surface near the apex of the pyramid lies the impressio trigemini 
(0. T. depression for Gasserian ganglion) for the n. trigeminus. In addition the facies anterior 
presents shallow juga cerebralia and impressiones digitatae. 
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13. Right temporal bone, os temporale, cut open, 

lateral view of medial half bone. Magnification 2:1. (See also Fig. 946.) 

(The canalis facialis is ojMjned in its entire length.) 


The canalis facialis (FallopU) (0. T. Aqueduct of Fallopius) (for the a. and v. stylo- 
mastoidea, r. petrosiis siii)erficiali8 a. meniug»‘ae mediae; n. facialis, n. intermedins) begins in 
the floor of the meatus acusticus intonius near the posterior surfac^e of the pyramid (see p. 850), 
thence passes horizontally lateralward, after a short course bends around at a right angle, 
forming the geniailum canalis facialis j and from this point passes horizontally backward and 
lateralward and then downward. In doing so it lies dose to the mash^id wall of the cavity of 
the tympanum and there forms the prominentia canalis facialis (see Figs. 951, 961, 965 and 
966). It runs at first close beneath the facies anterior pyrainidis, then between the fenestra 
vestibuli and the prominentia canalis semicircularis lateralis, then behind the eminentia pyramidalis 
to terminate in the foramen sti/lomastoideum. From the genicnlum canalis facialis which, in 
the new-boni (Fig. 17) lies free upon the anterior surface of the pyramid, a short canal passes 
modianward an<l forward to the hiatus canalis facialis iO. T. hiatus Fallopii) (for the r. petrosus 
supertic. a. mening. med.; n. jx^trosus superfieialis major); another very delicate canal nms to 
the upper part of the canaliculus tympanieus (for the ramus anasbuii. ple.xus tympanici); behind 
the eminentia pyramidalis a little lateral branch is given off* to enter this eminence (for the n. 
stapedicus) and below it arises the canaliculus chordae tympani (see Fig. 946) which leads 
into the middle ear, and receives the canaliculus mastoidcus fur the ramus auri<*ularis n. vagi 
(s. Fig. 886). 

The canaliculus tympanicus (below for the a. tympanica inferior, above for the a. tym- 
panica superior; besides for the n. tympanicus and u. petrosus superfieialis minor) begins with 
an apertura inferior in tlie depth of the fossula petrosa j arriv<‘s in the cavum tympani on 
its inferior wall, runs oyit the promontorium in the sulcus promontorii, perforates the root of 
the pr<K*(\ssns cochleariformis and then passes in a curve<l dircetion in the bone, forward and 
uiiward to the apertura superior canaliculi tympanici on the ujiper surfa(*e of the pyramid; 
ill this upper part it rewives a delicate canal C4»miiig from the genicnlum canalis facialis. 
(Seii* above.) 
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14. Right temporal bone, os iemporale, at the or s"* 

year of life, seen from without and somewhat from below. 

(The pars tympanica has been shelled out and drawn separately in the lower part of the 
figure; on the right it is seen from the outside, on the left from within.) 

The canalicuU caroticotympanid (for the r. caroticotympanicus a. carotis intemae; 
nn. caroticotympaniei suf)erior et inferior) usually two in number, are openings or short canals 
which pass from the posterior wall of the canalis onmticus immediately over the foramen 
caroticum externum to the cavum tympani and open in the latter on its anterior wall (see 
Organ of Hearing). See Figs. 11 and 880. 

The pars tympanica (si'e also Figs. 9 and 964) a platelet of bone hollowed out behind 
and above in the fonn of a groove, a nearly flat plate in front and below, presents normally, 
during the early years of life, a non-ossified portion. The pars tympanica forms the whole 
anterior, the inferior and a part of the posterior wall of the meatus acusticus extemus as well 
as the porus acusticus extemus. The jwsterior limb of the grcM)ve lies upon the anterior 
surface of the proc. mastoideus and often forms there the so-called fissura tympanomastoidea. 
The anterior limb of the groove is attached to the inferior margin of the squama temporalis 
just behind the fossa mandibularis; lateralward it is fused for a short distance with the squama, 
but medianward there exists between the two a narrow platelet of bone, processus inferior 
tegminis tympani (Figs. 9 and 11), which procet'ds from the anterior margin of the facies an¬ 
terior pyramidis and which, with the pars tympanica, form the fissura petrotympanica [GlaseriJ 
(0. T. (ilaserian fissure). The latter presents several small oj)enings for the a. tympanica an¬ 
terior, vv. tympanicae, chorda tympani and the lig. mallei anterius. Below', surrounding the 
root of the styloid pr(X*ess from in front like a sheath, is a process of the pars tympanica 
called the vagina processus styloidei. (0. T. vaginal process.) 

The sujxrior posterior surface of the pars tympanica is smooth and contains near its 
anterior medial extremity a groove, bounded by two ridges, the sulcus tympanicus (for the 
membrana tympani), the plane of w’hich looks backward, upw’ard and medianward; at each of 
the upper angles of the pars tympanica it nins out into a small pointed extremity, the an¬ 
terior being called the spina tympanica major, the |K>sterior, the spina tympanica minor. 
The space betwetm these two spines is not entirely tilled up by the attachment of the pars 
tvinpanica to the squama temporalis: on the contrary', there remains an indentotion called 
the incisura tympanica [Rivini] (see Organ of Hearing). See Figs. 944 and 945. 
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18. Frontal bone, os frontale, from in front. 

The unpaired 08 frontale (frontal hone) (see also Figs. 19, 20, 57—60, 63—68, 
70—73, and 76) closes the cerebral skull in front. It has four parts,, the unpaired squama 
frontalis and pars nasalis, and the paired partem orbitales. (For develop, see p. 69.) 

The squama front^is (see also Figs. 19, 20, 57—60, and 63—68) is curved sagittally 
and transversely so as to be convex in front. Its largest posterior serrated margin, margo 
parietalis j unites with the frontal margin of the parietiil bone to form the sutura coronalis. 
The inferior bonndar}’^ is formed in the middle by the pars nasalis, lateral from this on each 
side by the margo supraorbitalis; the latter runs out lateral ward into the proc. zygomaticus, 
which unites, by means of a rough surface, with the proc. frontosphen. of the zygomatic bone 
to form the sutura zygomaticofrontalis. 

In the medial part of the margo supraorbitalis there is very rarely found a. foramen 
frontale (for the a. frontalis; r. frontal, n. frontal.); more often there is a shallow notch the incisura 
frontalis; but just as often it may be absent; lateral ward there lies most commnnly another 
flat notch, the incisura supraorbitalis (for the a. supraorbit. n. supraorbit.); more rarely a foramen 
supraorbitale, and veiy^ rarely, neither the one nor the other. The anterior, convex surface, 
facies frontalis^ is smooth and sometimes rarely presents, in the median plane, in Europeans 
at most in 7°/o of cases, signs of the sutura frontalis w'hich is always pre.<ent at birth (see 
page 69); lateral ward from this on each side lies the tuber frontale (0. T. frontal eminence) 
and lateralward from this the linea temporaliSj ascends backward and upward from the zygomatic 
process, bounding the flat, nearly sagittally placed, facies temporalis (for the m. temporal.). 
Close to the inferior border, near the median plane on each side, begins a ridge, arcus super¬ 
ciliaris (0. T. superciliary ridge), which passes upward and lateralw'ard, flattening as it pr(K*eeds; 
the depressed surface lying between the medial ends of these ridges is called the glabella. 

Spftltcholz, Atlas. 4th ed. 2 
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19. Frontal bone, os fronWe, from behind. 

The concave posterior siirfoce of the squama frontalis (.see also Fi^^s. 64—68) forms a 
part of the facies cerebralis (0. T. intenuil surface) of the frontal bone. In the median plane 
in the upper part, is a shallow groove, sulcus sagittalis (for the sinus sagittalis superior; 
falx cerebri); out of its lower end develops a narrow, usually markedly projecting sharp ridge, 
the frontal crest or crista frontalis (for the falx ct‘rel)ri), which, ht low, fonns the anterior 
boundary of the foramen caecum. Shallow juga cerehralia and iinjue.^sioiies digitatao are 
visible, chiefly in front, below' and behind. 

The term pars nasalis (sw also Figs. 18. 20. 57—60, and 76—78) is ai)])lied to tlie 
part projecting sonu'what from th(‘ inferior margin of the squama frontalis in the middle; it 
st'parates the two partes orbitales from (uie arndher. In front it is bounded by the slightly 
serrated margo nasalis, to which the nasal bone is attached on each side (sutura nasofrontalis); 
immediately adjacent is attached tlie pnn*. fnuitalis maxillae (sutura frontomaxillaris). The 
IK>sterior free margin is the anterior part of the incisura ethmoidalis: it unites with the 
anterior margin of the lamina cribrosa oss. ethmoidalis and fonns a j>art of tin* sutura fronto- 
ethmoidalis. Obliipiely dow’nward and fonvard from the inferior rough surface projects the 
spina frontalis (O. T. na.sal spIinO. It is rough in front for the further attachment of the 
nasal bones and of the frontal processes of the maxillae: its posteri(»r, partly .smooth, partly 
rough, surface is applied median ward to the crista g-alliand lamina perpendicularis oss. ethmoidalis, 
lateralw'ard to the m(‘dial w'all of the ethmoidal labyrinth; between the.se the posterior suiface 
helps to form also the anterior wall of the na.sal cavity. On the u[)per surface, close behind 
the inferior extreinitv of the crista frontiilis, lies the entrance (u.sually formed by the frontal 
bone alone) to the foramen caecum, a canal w'hich grows smaller as it descend and ends 
blindly in the apex of the spina fronUilis; it contiiins a process of the dura mater. 
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20. Frontal bone, os fronfale, from below. 

The partes orbitoles (see also Figs. 19, 65—68, and 70—73) pass at a right angle 
from the inferior margin of the squama frontalis backward and are separated from one another 
by the quadrangular incisura eihmoidalis cutting in from behind. The anterior boundary is 
formed by the mar go supraorhitalis; the lateral by the processus zygomaticus. The posterior 
margin is slightly serrated medianward for union with the ala parva oss. sphenoid., and is 
continuous lateralward toward Uie proc. zygomat. with a triangular rough surface for contact 
with the margo frontalis of the ala magna oss. sphenoid, (sutura sphenofrontalis): behind this 
surface lies a variable, narrow', sickle-shaped, smooth field, w'hich along which the ala parva oss. 
sphenoid, helps to form the middle fossa of the skull. The medial border, bounding the incisura 
ethmoidalis, is only slightly rough and forms with the lateral margin of the lamina cribrosa 
oss. ethmoid, a part of the sutura frontoethmoidalis. Parallel to this margin a rough ridge 
runs lateralward to which are attached in front the os lacrimale by the sutura frontolacrimalis, 
behind the lamina papyracea oss. ethmoid, by a part of the sutura frontoethmoidalis. The 
oblong field lying between this ridge and the medial border is irregularly divided by thin 
transverse ridges, lies upon tlie upper surface of the ethmoidal labyrinth and presents bulgings 
due to the cellulae ethmoidales which extend into it; two grooves, running frontally, form with 
corresponding grooves of the ethmoidal labyrinth the foramen ethmoidale anterius (for the 
a. ethmoid, ant.; n. ethmoid, ant.) and the foramen ethmoidale posterius (for the a. ethmoid, 
poster.; n. ethmoid, poster.; rr. orbital gangl. sphenopalat.). The inferior surface of the pars 
orbit., facies orhitalisy is smooth and pn^sents near its medial anterior angle a small depression, 
the fovea trochlearis (and occasionally posteriorly near it a small spur, spina trochlearis) (for 
the trofrhlea m. obliqui oculi super.); in the lateral portion, bounded in front by the margo 
supraorbit., lateralward by the proc. zygrunat., lies the fossa glandulae lacrimalis (for the 
glandula laciim. sup.). The upper surface, facies cerehraliSj presents strong juga cerebralia 
and impressiones digitatae. At the junction of the partes orbitales with the squama frontalis 
the bone contains within, it, the sinus frontales or frontal sinuses (see also Fig. 567), cavities 
between the plates of the partes orbitales and the squama of vaiydng width and lined by mu¬ 
cous membrane. They are subdivided by the septum sinuum frontalium, which usually diverges 
somewhat from the median plane; the entrances lie in the anterior medial angles of the partes 
orbitales; the sinus frontales are occasionally though very rarely absent on one or both sides. 

2 * 
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21. Right parietal bone, os parietale, from without. 

The 08 parietale (parietal hone) (s»^ also Figs. 22, 57, 58, 63 — 08) is paired and 
helps to form the roof and lateral wall of the skull. It is a rjuadrangiilar, flat, saueer-shaped 
hone with an e.\ternal, convex facies parietalis and an internal, e«»nvaee facies cerebralis, 
(For the develop, see p. 69.) 

The bone has four margins, and four angles. Tlu‘ i)osteri"r convex margin, margo 
occipitalisf is deeply serrated and unites with the maigo lanilxloideus oss. occip. to form the 
sutura lambdoidea. The inferior margin, margo sqnamosm. is concave and bevelled from 
witliout; it is atta(‘hed the margo parietal, oss. t<‘mi»or. (sutura squamosa). The anterior, 
slightly concave margin, margo frontalis, is serrated aiul unites with the margo parietal, oss. 
front, to form the sutura coronalis, and the upiH‘r straight, markedly serrated margin, margo 
sagittalis, forms with the same margin of the op}>osite parietal bone the sutura sagitialis. 
The anterior superior angle, angulus frontalis, lies in the middle of th<‘ sutura coronalis and 
adjoins the frontal bone: the posterior superior angulus occipitalis, adj‘)ins the u]>per extre¬ 
mity of the s(|uama o<'cipitiilis. The posb*rior inferior angle, ayigulus mastoideus, is inserted 
in the incisum pariebd. oss. tempor. and forms there with the uj'IKT margin of the pars 
ma8t/)id. oss. temper., the sutura parietoma.stoidea. The anterior inferior angle, angulus 
sphenoidalis, is hev»‘lled from withrmt, attached to the angul. pariet. of the ala magna oss. 
sphenoid, and forms with this the sutura .^pheyioparietalis. 
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22. Right parietal bone, os parietale, from within. 

The facies parietalis (see Figs. 21, 57, 58 and 68) is more or less markedly bulged 
out in the middle; this projection is called the tuber parietale. Below it runs the linea 
temporalis inferior, convex above, which begins at the margo frontalis as a continuation of 
the linea temporalis oss. frontidis and goes over at the angulus mastoides into the linea 
temporalis oss. temporalis: it itself and the field beneath give origin to the m. temporalis. 
More or less concentric with it runs generally a less marked linea temporalis superior j which 
ends at the margo occipitiilis; to it is attached the fascia temporalis. Close to the margo 
sagittalis there is very often, in the posterior third, an opening, the foramen parietale (for 
the r. meningeus a. occipitalis, emissarium parietale). 

On the facies eerebralis (see also Figs. 64—68) along the margo sagittalis nins a 
groove, completed by apposition with the parietal hone of the other side, the sulcus sagittalis 
(for the sinus sagittalis sup.; falx cerebri), into which the foramen parietale usually opens. 
Over the inner surface of the angulus mastud. runs a short broad flat gnvive, the sulais 
transversus (0. T. groove for lateral sinus) (for the sinus transvers.). At the angulus sphenoid, 
is found a deep sulcus arteriosus which undergot‘s trt*e-like branching upward, close in front 
of the angulus mastoideus is a smjnd less branched; both fonn soimdimes, for a short distance, 
an actual canal, for branches of the a. mening. nied. In additif>n the tacies cerebndis presents 
impressiones digitatae and juga cerebralia and also fref|uently, especially in older people, 
near the sulcus sagitUilis, foveolae grnvulares [Pacchioni] (0. T. Pacchionian depressions) (for 
the granulationes arachnoideales [PaciliKuii]). Corresponding to the tuber parietale there is, 
on the inner surface, a depression, foss\i parietalis, in the region of which the bone is thinned. 


Digitized by ^ooole 










22 


Bones of the Skull. 


Crista ^111 


l««bjrlntbns 

«tbmoldalls 




Processus 
uDclnatus 

Concha nasalis superior 
Concha nasalis media 


Lamina perpendicularls 


Lamina cribrosa 


Lamina [>erpendicularis 


Processus alaris 
Lamina cribrosa 


Foramen 
'"ethmoldale 
posterius 
' Lamina 
pspyracea 


Foramen ethmoldale 
anterius 


Crista gain 
Processus alaris 


23 and 24. Ethmoid bone, os ethmoidale. 

From behind, somewhat schematic. From above. 

The 08 ethmoidale (ethmoid hone) (see also Fi<?s. 25—27, 65, 66, 70—72, 76—78) 
is unpaired, helps in part to close the niest anterior |)orti<*n of the cerehral skull below, but 
reaches with its main mass deep down into the facial skull and helps to form the nose and 
orbit. It C(nisists above of a transversely placed oblong plate, the lamina cribrosa; from the 
under surface of this extending downward in the median plane is the lamina perjyendicularis 
and from each of its two lateral borders hangs the labyrinthns ethmoidalis; in contact with 
its posterior surface is the a)ncha sphenoidalis, which api>arcntly seems to be part of the os 
sphenoidale but in reality belongs embryob»gically to the os ethmoidale (sec p. 6!). (Development 
see p. 70.) 

The lamina cribrosa (cribriform plate) (see also Figs. 25, 65- 68, and 74—78) lies 
horizontiilly, fills the iiicisura ethmoidalis oss. fnaitalis completely and thus fonns at the 
anterior and the two lateral margins a part of the sutura frontoethmoidalis; the posterior 
margin lies on the anterior hordcT of the np])er surface of the l)ody of the sphenoid bone 
(sutura sphenoethmoidalis). The cribriform plate presents on its upi>er surface in tlie median 
plane a ridge which becomes (‘levate<l in front to form tin; oblong crista galli or cock’s comb 
(for the fiilx cerebri); this is higher in fr<»nt than behind and consists f)f solid bone tisue or 
sometimes cont<iins bone-marrow spaces; it is atta<*bod to the pars nasalis and crista frontalis 
OSS. frontiilis, usually by means of the two small, laterally directed processus alares, and 
completes the entrance to the foramen caecum oss. frontalis when this is iucomjdete. The 
cribriform plate is perf .rated by num«Tons foramina of difierent sizes, the larger of which are 
arranged often in two rows, one medial and one lateral, and which are continued in small 
grooves on the lamina peqH'udicularis and on the medial surface of the labyrinth; they give 
passage to the nn. olfactorii. A small slit latorjilward from the anterior part of the crista 
galli gives passage to the a. and the u. ethmoidalis anterior. 
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From without. 


Each labyrinthns ethmoidalis (0. T. lateral mass of ethmoid) (see also Figs. 23, 24, 
67, 68, 70, 72, 74—78, 567) is oblong and hexagonal in shape, and is connected only above 
and medianward with the lateral border of the lamina cribrosa. Inside it is diWded by delicate 
platelets of bone into the numerous cellulae ethmoidales (ethmoid cells) lined by mucous mem¬ 
brane and communicating with each other. These gradually grow larger in the course of 
development, so that they finally pnyect beyond the limits of the ethmoid bone. They consist 
of fully formed bone tissue only on the medial surface, and are on the lateral surface for the 
most part enclosed by the walls of the ethmoid; otWwise they project against neighboring 
bones, or into them; thus in the isolated bone they partly ('pen and become closed cavities 
only by tlie attachment of adjacent bones; in front the pars nasalis oss. frontalis and proc. 
frontalis maxillae, lateralward by the os lacrimale and corpus maxillae, behind by the proc. 
orbihilis oss. palatini, corpus oss. sphenoidalis and conchae sphenoidales, above by the pars 
orbitalis oss. frontalis; spread out on the latter surface of union are the foramen ethmoidale 
anterius (for the a. ethmoid, ant.; n. ethmoid, ant.) and the foramen ethmoidale posterius 
(for the a. ethmoid, post., n. ethmoid, post., rr. orbit, gangl. sphenopalat.) (see also p. 19). 
The lateral wall of the labyrinth, lamina papyracea (0, T. os planum), is oblong, quadrangiilar, 
and unites in front with the os lacrimale, below with the corpus maxillae (sutura ethmoideo- 
maxillaris), beliind with the pnx*. orbital, oss. palat. (sutura palatoethmoidalis) and the corpus 
oss. sphenoid, (sutura sphenoethmoidalis)^ above with the pars orbital, oss. front, (sutura 
frontoethmoidalis). The medial wall is vertical, is very rough, and much perforated presenting 
small vertical slits for the nn. (dfactorii. Its anterior margin is attached to the posterior 
surface of the spina frontalis oss. frontalis, its posterior border to the anterior surface of the 
concha sphenoidalis; the inferior thickened border hangs do\^Ti free, bends around somewhat 
lateralward, and thus foi-ms the concha nasalis media (middle turbinated bone); above this in 
the posterior part is a deep notch (meatus nasi superior j upper nasal passage) and above this 
a similar, concha-like plate of bone, bent so as to be convex medianward, the concha nasalis 
superior (superior turbinated bone); further backward and upward lies usually still another 
turbinated bone, the concha nasalis suprema [Santorini] j separated from the preceding by a 
groove, the recessus sphenoethmcddalis, Lateralward from the anterior extremity of the concha 
media, a sickle-shaped process, the processus uncinatus (0. T. unciform process), directed back¬ 
ward, becomes separated from the inferior wall; at its extremity it rolls around lateralward, 
and below or behind this place unites with the proc. ethmoidalis conchae nasalis inferioris (see 
also Figs. 70 and 77). 
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27. Ethmoid bone, os ethmoidale, lamina perpendicularis, 

from the left. 

The lamina perdendicnlaris ox perpendicular plate (see alsf» Flj's. 28,67,68,78, 567 and 
979) is quadran^ilar with une«jual 8id<‘s; at its upper border in tlie median plane it is in large 
part united to the intV'vior surfaee tif the lamina eribn^sa; it bangs down perdondieularly and 
free betwetm the two labyrinths and thus fitrms a part of the bony nasal septum. At its 
upper marLHii it presents small grooves wbiob are continuations of the medial foramina of the 
lamina eribrosa for the nn. olfat^torii. The upper border is attached in front to the posterior 
surfaee (»f the spina froiihilis oss. frontalis (suiura frontoethmoidalis): the posterior margin 
unites with the crista sphen(*i<lalis oss. sphen(*idalis (sutura sphenoethmoxdalis)^ the inferior 
with the anterior margin of the vomer, the anterior with the cartilaginous na.sal septum. 

Deviations of the lamina perpendicularis as a wh(*le (*r in single sp»^ts from the median 
plane are very frecjufuit. 
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28 and 29. Right inferior turbinated bone, 
concha nasalis inferior. 

Fig. 28 above, from within. Fig. 29 below, from without. 

The concha nasalis inferior (inferior turbinated hone) (see also Fig. 70, 76, 77 and 567) 
is ])aired; it lies on each side in the lower part of the lateral wall of the nasal cavity and is 
placed sagittally in its longest diameter. It is oblong, very porous, bent so as to be convex 
medianward, and bangs downward as a free mass from its upper attached margin. The inferior 
border is much thickened and lateralward somewhat rolled. The upper thinner margin is 
attached in front to the crista conchalis maxillae and gives off close behind this point tlie 
processus laorimaliSj directed obliquely upward and forw'ard, which unites with the inferior 
margin of the os lacrimale (sutura lacrimoconchalis) and helps the sulcus lacrimalis maxillae 
(see p. 30) to complete the canalis nasolacrimalis. Somewhat further backward the broad 
processus maxillaris projects lateralward and doAvnward, so as to lie on the inferior circum¬ 
ference of the hiatus maxillaris; above this broad proces.s ari.ses the narrower, more irregular 
processus ethmoidalis which passes upward to unite with the processus uncinatus oss. ethmoi- 
dalis. The most posterior part of the upper margin is attached to the crista conchalis 
OSS. palatini. (For development see p. 70.) 
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30 and 31. Right lachrymal bone, os lacrimale. 

From without. From within. 

The os lacrimale (lachrymal hone) (see also 70— 72, 76 and 77) is a paii-ed, 
oblong, quadrangular, thin j)laU*l<‘t of bone, the size of a linger nail, and lies in the anterior 
part of the medial wall (tf the orbit. The upper margin unites with the pars orbitalis oss. fi-ou- 
titlis (sutura frontolacrimnlis) (s. p. 19); the posterior margin with the anterior border of the 
lamina papyraeea oss. ethmoidalis; the inferior margin behind with the medial margin of tlie facies 
orbitalis of the corpus maxillae (sutura laa-imomaxillaris), in front with the proc. lacrimalis 
conchae nasalis inferioris (sutura lacritnoconchaUs); the anterior margin with the margo 
lacrimalis of the i)r<>c. frontalis maxillae (sutura lacrimomaxillaris). The medial surface is 
tolerably flat, lies directly ftii th«* aiiterini* part of the lateral wall <>f the ethmoidal labyrinth 
and forms the lateral wall of the anterior ethmoidal cells; the lateral surface is divided by a 
crest extending from a])ove downward, the crista lacrimalis posterior (0. T. lachrymal crest) 
(for the origin of the i)ars lacrimalis m. orbicularis oculi), into a larger po^terior level area 
and a smaller anterior concave area, sulcus lacrimalis; the latter forms with the sulcus 
lacrimalis of the proc. frontalis maxilla, the fossa sacn lacnmalis (for the saeeiis lacrimalis). 
From the inferior extremity of the crista la(‘riinalis pt»sterior proceeds the somewhat variable 
hamulus lacrimalis (0. T. hamular process) lateralward, forward and (U)wnward: it is inserted 
in the incisura lacrimalis on the medial ant(*rior margin of the orbital surface of the body 
of the maxilla. (For development see p. 70.) 
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32 and 33. Right nasal bone, os nasale. 

From without. From within. 

The 08 nasale (nasal hone) (see also Figs. 59, 60, 70, 76—78) is paired and forms 
with that of the other side the root of the nose and the upper part, of the hack of the nose. 
It is a small, oblong, quadrangular hone thicker and narrower above, thinner and broader 
below. The nasal bones of the two sides are attached to one another by their medial, slightly 
serrated borders to form the suiura intemasalis; the upper serrated border unites with the 
margo nasalis of the pars nasalis oss. frontalis to form the sutura nasofronialis; the lateral, 
somewhat bevelled margin forms with the anterior margin of the processus frontalis maxillae 
the sutura nasomaxillaris; the inferior, bevelled, irregularly serrated margin unites with the 
lateral nasal cartilage and projects somew’hat in front of it, see Figs. 977 and 980; in the 
macerated skull, however, it lies free and helps to hound the apertura piriformis. The anterior 
surface is smooth and usually slightly curved like a saddle. The posterior surface in its upper 
portion is attached from in front to the spina frontalis oss. frontalis; in its lower portion it 
is smooth and helps to form the bony part of the anterior wall of the nasal cavity; there is 
seen also the sulcus ethmoidalis (0. T. groove for nasal nerve) (for the n. ethmoidalis anterior). 
The nasal bone is often perforated by one or several small openings foramina nasalia, for 
blood-vessels. (For development see p. 70.) 
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34 and 35. Plough-share bone, vomer. 


From the left. 


From in front. 


The YOmer (plough -share hone) (see also Figs. 78 and 979) is an unpaired, oblong, 
quadrangular, flat bone which lies in the median plane and Ibnns the posterior part of the 
nasal sei)tum. It is usually l)ent somewhat to one side, l)ut never at its posterior mai'gin. 
Its upper margin is bmad and is split intt* two thi«-k laterally directed leaves (alae vomeris), 
each of which is attaclu‘d by its fre(‘ margin t4» the proc, vaginalis of the prx;. pterygoideus 
OSS. sphenoidales and to the proc. splu^noidalis oss, palatini. The two wings of the vomer leave 
a groove between them in which is placed the r(»striim .splieiiuidale. The posterior margin is 
smooth, thin an<l lies free. The inferior margin is sharp and serrated, and adjoins the crista 
nasalis of the united palate bones and upper jaw bones. The anterior margin, which is also 
the upper, is somewhat thickened and h«dboved out b» fonn a groove; it unites behind with 
the inferif»r margin of the perpendicular plate of the ethmoid bone, in front with the cartilaginous 
nasal .septum (see Fig. 979). (For devebqunent see p. 70.) 
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36. Right upper jaw bone, maxilla, from without. 

The maxilla (0. T. superior maxillary hone) (see also Figs. 37, 38, 57—62, 69—78) 
is paired, lies in the upper anterior part of tne facial skull and is divisible into a corpus or 
body and four processes of which two the processus frontalis and processus zygomaticuSf 
belong to the upper part, while the two others, the processus aXveolaris and the processus 
palattnus, belong to the lower part. (For development see p. 70.) 

The corpus or body (see also Figs. 37, 38, 57—60 and 69—75) is quadrangular in 
shape and contains within it a large cavity, sinus maxiUaris, see Fig. 567 ((). T. antrum of 
Highmoore) lined by mucous membrane, the entrance to which, hiatus maxillariSf is situated 
on the nasal surface. The upper surface, facies orbitalis (planum orbitale) is smooth, trian¬ 
gular, directed obliquely forward, outward and downward and forms the floor of the orbit; its 
medial border unites behind with the lamina papyracea oss. ethmoid, (sutura ethmoideomaxillaris), 
in front with the lachrymal bone (sutura lixnmomaxillaris); the anterior border is smooth 
medianward, lying free as the margo infraorbitalis^ while lateralward it is serrated and goes 
over into the proc. zygomaticus; the posterior border is for the most part smooth, lies free, 
and forms wiih the inferior margin of the orbital surface of the large wing of the sphenoid 
running parallel to it, the fissura orbitalis inferior (for the a. infraorbit., v. ophthalm. inf.; 
nn. zygomat., infraorbit.). From this point forward on the upper surface extends a groove 
(sukus infraorbitalis) closed by periosteum, which gradually becomes deeper and is continued 
into the canalis infraorbitalis (both for the a. infraorbit.); n. infraorbit.); branching off from 
this are the very minute candles aveolares (for the aa. alveol. sup. ant; rr. alveol. sup. me- 
dins et anteriores n. infraorbit.), which run within the anterior wall of the body of the bone. 
Upon and beneath the posterior medial angle of the facies orbitalis is attach(‘d the proc. orbital. 
OSS. palat. (sutura palatomaxillaris). The posterior surface facies infratemporalis (0. T. 
zygomatic surface), looks into tlie fossa infratemponilis and pteiy'gopalatina, is slightly rough, 
often bulged out (tuber maxillare) and there gives origin to parfs of the mm. ptorygoidi; 
it presents from two to three small opimings, foramina alveolana^ which load into canals 
passing forward, the canales alveolares (0. T. posterior dental canals) for the a. alveol. sup. 
post.; nn. alveol. sup.) which nin forward in the lateral wall and are connected with the an¬ 
terior canales alveolares. The anterior surface, facies anterior (0. T. external or facial surface), 
presents above the foramen infraorbitale^ the ojwning of exit of the canalis infraorbit.; beneath 
it a variable depression, fossa canina (for the m. caninus). There arise also in front several 
muscles, the caput infraorbit, m. quadrat, labii sup., m. nasalis, m. incisivus, m. buccinat. 
Medianward the facies anterior runs out into a .sharp margin, the incisura nasalis. 
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37. Right upper jaw bone, maxilla, from within. 

The facies nasalis of the corpus maxillae (see also Figs. 76 and 77) is placed sagittally 
and helps to form the lateral wall of the nasal cavity. A large ojtening in it, the hiatus 
maxillaris^ leiuls into the sinus maxillaris (0. T. antrum of Highmore). The slightly rough 
field behind the hiatus has attached to it the facies maxillaris of the pars i)erpendicularis oss. 
palatini and presents usually a smooth perpendicular groove for the completion of the canalis 
pterygopalatinus, occasionally also of the canalis palatinus; the area behind this groove serves for 
apposition with the proc. pyramidalis oss. palatini. In front of the hiatus in the upper part 
passing downward from the posterior margin of the proc. frontalis is the sulcus lacrimalis 
which is closed to form the canalis nasolacrimalis (0. T. lachrymal groove) by the attachment 
to it medianward of the os lacrimale above and the proc. lacrimalis conchae nasalis inferioris 
below. See Figs. 29 and 31. In front of this the crista conchalis (for union with the upper 
border of tlie concha nasalis inferior) nins approximately horizontally fon\'ard. The anterior 
margin, incisura nasalis', helps to bound the apertura piriformis. 

The processus frontalis (0. T. nasal process) (see also Fij,^. 36, 57—60, 69—72, 76 
and 77) ascends in front from the upjier margin of the facies nasalis iind fecics anterior. Ita 
upper, thick, serrated margin lies upon the pars nasalis oss. frontalis (sutura frontomaxillaris); 
the anterior, sharp, sligthly serrated margin unites with tlie os nasalis (sutura nasomaxillaris). 
The posterior broad margin presents a groove, sulcus lacrimalis, which leads downward on 
the facies nasalis of the body (vide supra); it is bounded medianward by the margo lacrimalis, 
to which is attached the anterior margin of the lachrymal bone (sutura laaimomaxiUaris); 
lateral ward by the slight crista lacrimalis anterior, which goes over into the margo infia- 
orbitalis; behind this point of transition is situated the incisura lacrimalis, of variable depth, 
in which is placed the hamulus lacrimalis oss. lacrimalis. The lateral surface is smooth: on 
the medial, running from behind forward, is the crista ethmoidalis (for apposition with the 
anterior extremity of the medial surface of the lahyriiitb). 

The short, broad processus zygomaticus ((J. T. malar process) (see also Figs. 36, 
59, 60 and 71—74) proceeds from the latenil upper angle of the body of the upper jaw and 
is generally holhiwed out inside for a bulging of the sinus maxillaris. Its suriacc is rough, 
sometimes incomplete, namely when the sinus maxillaris extends to the os zygomaticum, and 
unites with the os zygomaticum hj form the sutura zygomaiico-maxillaris. 
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38. The two upper jaw bones, maxillae, united, from below. 

The processus palatinus (see also Figs. 37, 61, 62, 76—78 and 567 is a transversely 
placed plate of bone which goes olf medianward from the inferior margin of the facies nasalis 
and helps to form the bony septum between the nasal and the buccal cavity. At the medial 
rough margin the two maxillae unite with one another to form sutura palatina mediana; 
above the same on each maxilla runs a ridge, crista nasalis, the union of the two ridges 
serving for the attachment of the vomer and the cartilage of the septum of the nose. (See also 
Fig. 979.) The posterior margin lies on the anterior border of the pars horizontalis oss. pa¬ 
latini (sutura palatina transversa). The upper surface is smooth and slightly concave in 
frontal direction; the inferior surface is rougher and presents near the posterior extremity 
psually two suld palatini (for the branches of the a. palatina major) hounded by small ridges, 
spinae palatinae. 

The processus alycolaris (see also Figs. 36, 37, 57—62, 67—70 and 567) is depen¬ 
dent in its development on that of the teeth and extends doTOward like an arch convex in 
front and externally, concave behind and internally, from the lower margin of the body; it 
forms together with the other maxilla a half elliptical arch. The broader, free, inferior margin, 
limbus alveolariSf contains eight tooth cavities, alveoli dentales^ which are separated from one 
another by the septa interalveolaria; they have wide mouths and grow narrower in the depth; 
they are exact impressions of the corresponding roots of the teeth. The anterior surface of the 
proc. alveolaris presents oblong projections, juga alveolaria, corresponding to the anterior five 
alveoli. The portion of the bone lying moat medianward including the most anterior two (in¬ 
cisor-teeth) alveoli represents what is in the foetus a special bone (os incisivum) (see also 
p. 70) which fuses early with the rest of the hone; remains of tlie suture originally present 
at the site of union, the sutura incisivaj are usually aistinct in the newborn, sometimes also 
in the adult; medianward tliey extend, arch-like, backward to an unpaired opening, foramen 
incisivum, situated on the inferior surface of the combined proc. palatini; from it proceeds up¬ 
ward the s}Tnmetrically forking canalis indsivus (for branches of the a. palatina major, bran¬ 
ches of the n. nasopalatinus) and ends on the upper surface of each proc. palatinus by an 
opening on each side. The two proa*ssus alveolares unite in the median plane by the sutura 
intermaxillaris, the anterior continuation of the sutura palatina mediana; above this suture 
there is continued forward on each upper jaw, the crista nasalis (nasal crest); it is higher 
in the region of the sutura intermaxillaris than it is behind and ends behind in the vomer 
and in front in a projection, the spina nasalis anterior. 


Digitized by ^ooole 


32 


Bones of the Skull. 


Crista ethmoidalis 
^ Processus orbltalis 



locisura sphenopalatlna 
“ / 

/ Processus sphenoidalls 


perpcndiealaria 

Crista conchalls 

4-—^.— Facies nasalls 


Area for completion of 
the fossa pterjgoidea 


Processus pyramidalis 
Spina nasalls posterior 


Maxilla 


A 

Pan borla 


alia 


39. Right palate bone, os palatinum, from within. 

The paired 08 palatinum (palate hone) (stH? also Fig^. 40, 41, 61, 62, 70—72 and 74—77) 
lies in the pt^sterior part of the nasal cavity and there forms a part of the flcM^r of the same 
((►f the hanl palate) an<l of the lateral wall. It presents fur examination a pars horizontalis 
and a pars perpendicularis. (For development p. 70.) 

The pars horizontalis (O. T. horizontal plate) (see also Figs. 40, 61, 62 and 76—78) 
is very similar to tlie pnx*. palatinus maxillae, only shorter; the upjier surface ntwolid), 

is 8m(M)th and slightly concave; the lower surface (facies palatina) (see Figs. 61 and 62), is 
somewhat rtmgh and presents near tlie posterior margin a small sicklt^-shaped elevated surface 
for the attachment of the m. tensor veli palatina. The anterior, slightly serrated margin lies 
on the posterior border of the proc. palatinus maxillae and forms with this the sutura pala- 
tina transversa. The medial margin unites with the corresponding border of the bone of the 
other side and forms tlie posterior part of the sutura palatina mediana; on the upper sur- 
fjice of this border the crista nasalls (for union with the vomer) projects upward and runs 
out behind into tlie spina nasalis posterior. The posterior margin is smooth and concave. 

From the lateral part of the posterior margin projects bjickward the strong processus 
pyramidalis (see also Figs. 40. 41, 61, 62, 69—7ii). It is more or less inserted in front into 
the fissura ptervgoidea oss. sphenoidalis, so that its posterior surface witli a sm(K;>th area helps 
to complete the internal part of the fossa pter}g< »idea; <*n each side of this smooth area, the 
posterior suHaco is nuigh and is united with the proc. pterygnideus. The external anterior, 
rough surtace unite‘s with the p<.»sterior portimi of the cor})us maxillae just above the eighth 
alveolus. The edge b(*tween the posterior and the lateral surface sometimes helps, also to form 
the fossa infratcmporalis (see Fig. 70), and then posses.ses a smooth surface. The medial, 
smooth surface looks into the nasal cavity. The inferior surface belongs to the lower surface of 
the hard palate and conhiins usually thri‘e o|)enings, of which the foramen palatinum majus 
lies furthest forward, the others, foramina palatina minora, lie further backward (see Fig. 61). 
These arc the (uitlets of the sulci palatini on the hard palate (see p. 81), and also the openings 
of the caiiales palatini (for the aa. palatinae major ct minores; nn. palatini); they usually piert'e 
the prm*. pyramidalis perp^mdicularly, but occasionally, especially the longest of them, run 
between the plate and the ui)per jaw, so that there is a corresponding gro(»ve on each (4 tho bones. 
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40 and 41. Right palate bone, os palalinum. 

From behind. From without. 

The pars perpendienlaris (0. T. (vertical plate) (see also Fig. 39, 70—72 and 
74—77) ascends as a thin leaf of bone vertically upward fiom the lateral margin of the pars 
horizontalis. The medial facies nasalia is smooth and jpresents two ridges extending from 
before backward, an upper, shorter, crista ethmoidalis (0. T. superior turbinated crest), for 
the attachment of the posterior, free end of the concha nasalis media, and a lower, crista com^lis 
(0. T. inferior turbinated crest), for union with the concha nasalis inferior (see Fig. 77). The 
lateral surface, facies maxillaris, is for the most part rough and unites in front with the 
posterior, rough portion of the facies nasalis corporis maxillae, so that it covers over a portion 
of the hiatus maxillaris from behind (see Fig. 70); it is attached behind to the anterior margin 
and the medial surfoce of the lamina medialis proc. pterygoidei oss. sphenoidalis. Between these 
two areas, extending from above downwards, is the smooth, shallow sulcus pterygopalatinus. 
Through the attachment of the lateral surface to the two bones mentioned ^s forms together 
with the sulcus pterygopalat. of the proc. pteryg. oss. sphenoidalis and a groove on the upper 
jaw bone, above, the fossa pterygopalatinaf open lateralward (for the aa. maxill. int., palat. 
descendens, sphenopalat.; nn. maxillaris zygomat, sphenopalat., alveol. sup., infraorbit; rr. 
alveolares superiores posteriores, gangl. sphenopalat), below, the canalis pterygopalatinus (0. T. 
posterior palatine canal) (for the a. palat. descendens; nn. palat., rr. nasd. post inf. gangl. 
sphenopalat.), closed also externally by the proc. pteiygoideus oss. sphenoid, and the upper jaw; 
it is continued below into the canales palatim (see p. 32) (for the aa. palatinae major et 
minores; nn. palat.) which usually run in the proc. pyramidalis alone. From the upper margin 
of file pars perpendienlaris extend two processes, the processus sphenoidalis bent somewhat 
backward and markedly medianward, which lies on the inferior surface of the body of the 
sphenoid and on the ala vomeris, and the processus orbitalis forward and somewhat lateralward. 
The latter is bulged out and contains a small cavity, the posterior part of a posterior ethmoidal 
cell which projects into the proc. orbitalis. Its latex^, upper, smooth surface forms the most 
posterior part of the floor of the orbit (see Fig. 70); in front and below it meets the facies 
orbitalis corporis maxillae (sutura palatomaxillaris), in front and above the lamina papyracea 
oss. ethmoid, (sutura palatoethmotdalis), behind, and above the anterior margin of ^e lateral 
surface of the body of the sphenoid (sutura sphenoorbitalis); behind and below it lies free 
and Mps in part to form the medial portion of the fissura orbitalis inferior^ in part it looks 
into the fossa pteiygopalatina. Between the proc. sphenoid, and the proc. orbital, lies the 
indsura sphenopalatina, which is closed by the attaenment of the bone to the under surface 
of tiiie body of the sphenoid forming the foramen sphenopalatinum (for the a. sphenopalat.; 
rr. nasal, poster, super, lateral et medial, gangl. sphenopalat). 

Spalteholz, Atlas. 4tta ed. 3 
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42 and 43. Right yoke bone, os zygomalicum. 

From without. From within. 

The 08 zygomaticam or yoke hone (0. T. malar bone) (see also Fij'. 57—62 and 71—74), 
is paired and lies in the lateral part of the facial skull. It has three surfaces. The laterally 
directed facies malaris is quadrangular, fairly smooth, markedly convex and presents the 
foramen zygomaticofaciale (0. T. malar foramen). The concave facies orbitalis j directed 
medianward and forward, Lelps to form the lateral and inferior wall of the orbit and meets 
the facies malaris, forming a markedly curved concave margin, which below completes the 
margo infraorbitalis, and above forms the lateral margin of the aditus orV)itae. The medial 
inferior margin of the fa(‘ies orbitivlis unites with the lateral angle of the facies orbitalis cor- 
])oris maxillae (sutura zygotnaticomaxillaris) and forms in half the cases the lateral boundary 
of the fissura orbitalis inferior, see Fig. 73; the medial upper margin lies upon the margo 
zygomaticus of tlie ala ma^nia oss. sphcnoidalis (suiiira sphenozygomatka). On the facies 
orbitalis can be seen the single or double foramen zygomatkoorhitale (0. T. teraporo-malar 
canals), the entrance to a canal bifurcating in the bone (sometimes double from the beginning), 
the divisions of which perforate the bone and end on the facies malaiis in the foramen 
zygomaticofaciale and the facies temporalis in the foramen zygoniaticotcniporale (for the r. 
zygomaticofacialis and r. zygomaticotemponilis n. zygomatici). The facies temporalis looks down¬ 
ward and raedianward, is curved so as to be markedly concave and forms the anterior part of 
the fossa temporalis. Here the /bramen is visible medianward; it adjoins 

a rough surface for broad union with the proc. zygomaticus corporis maxillae (sutura 
zygomaticomaxillaris). Sometimes the sinus maxillaris extends to this 8urh\ce; in that case 
it presents a smooth surface. 

At the upper angle of the facies malaris lies the processus frontosphenoidalis (0. T. 
frontal process), in front for union with the proc. zygomaticus oss. frontalis (sutura zygo^ 
maticofrontalis), behind with the large w’ing of the sphenoid (rfde supra). From the posterior 
angle of the bone goes off the slim processus temporalis (0. T. zygomatic process), which 
unites with the proc. zygomaticus oss. temporalis by a serrated suture (sutura zygomatico* 
temporalis) to form the arcus zygomaticus. (For development see p. 70.) 
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44. Lower jaw bone, mandibula, from below. 
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45. Lower jaw bone, mandibula, right half, from without. 

The mandibula (lower jaw bone), (0. T. inferior maxillary) (see also Figs. 44, 46—52, 
57—60, 67 and 68) is unpaired and forms the inferior anterior part of the facial skull. It consists 
of the paraholically curved corpus, and two rami, which ascend from the ends of the corpus. 
(For development see p. 71.) 

The corpus mandibulae (body of lower jaw) (see also Figs. 44, 46—52, 57—60, 67 
and 68) consists originally of two halves united with one another in the median plane, the 
union taking place in the first or second year of life. The point of union is often indicated 
by a groove. Each half represents a mass of hone which is higher than it is thick, and curved 
in front so as to be markedly convex externally. Its inferior margin, basis mandibulae, is 
somewhat thickened and rounded; close above this, near the median plane, is situated the 
somewhat roll-shaped, transversely placed protuberantia mentalis (0. T. mental process), which, 
lateralward, runs out into the tuberculum mentale. Somewhat lateral ward and upward from 
the latter a round foramen mentale (for the a. mentalis; n. mentalis) is visible; it is usually 
situated below the alveolus of the second praemolar, about half-way between the base and 
the upper margin. Beneath it, or somewhat further back, begins the linea obliqua (0. T. ex¬ 
ternal oblique line) extending obliquely upward to the anterior margin of the ramus. The 
upper part of the body, pars alveolaris, dependent in development upon that of the teeth, 
is bounded above by a narrow^ border, the limbus alveolaris. It contains on each side eight, 
altogether then sixteen, alveoli dentales which are separated from one another by thin septa 
interalveolaria; the alveoli are wide at the opening and become narrower in the depth, being 
exact impressions of the roots of the teeth which they hold. Oblong projections, juga alveolaria, 
usually caused by the three anterior alveoli only, arc observable on tlie outer surface. The 
medial surface of the corpus presents, close to the median plane, the single or double, short 
spina mentalis (0. T. genial tubercles) (for the mm. geniohyoid., geniogloss.) and on each side 
below it, somewhat lateralward, the fossa digastrica (for the m. digastricus). 
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Inoifora mAndlbalM Fotos pterjgoidaa 



4S. L0W©r jaw bon©, mOndlbulQ, right half, from within. 

Above the fossa digastrica on each side begins the linea mylohyoidta (0. T, internal 
oblique line) (for the mm. mylohyoid., mylophaiyng.), which ascends obliquely backward to the 
medial surface of the ramus. Above the medial part of the latter lies the fovea aablingiuilis 
(0. T. sublingual fossa) (for the gland, subling.), usually distinctly marked; beneath the lateral 
portion, often less well indicated, the fovea submaxiUaria (0. T. submaxOlary fossa) (for the 
gland submax.). Extending forward and downward from the foramen mandibulare (see below), 
below the lateral part of the linea mylohyoidea, is the sulcus mylohyoideus (for the r. mylohyoid, 
a. alveol. inf.; n. mylohyoid.). 

The ramus mandibulae (0. T. perpendicular portion) (see also Figs. 44, 45 and 57—60) 
is a broad plate of bone which extends from the posterior end of the body perpendiculaiy 
upward or obliquely backward. Its posterior, thicker margin forms with the basis corporis 
the angulus mandibulae; its anterior margin begins laterally at the posterior end of the linea 
obliqua, medianly at the last alveolus, with a small triangular surfrce on which is often visible 
the crista buccinatoria (for the m. buccinat.). The lateral surface is smooth, the medial 
presents about its middle an opening, foramen mandibulare (0. T. inferior dental foramen), 
which is bounded median ward by a small leaflet of bone, the lingula mandibulae. In the 
foramen mandibulare begins the canalis mandibulae (0. T. inferior dental canal) (for the a. alveol. 
inf.; n. alveol. inf.) which extends, within the spongiosa of the bone, arch-like, downward and 
forward as frr as the alveolus of the medial incisor; it is wide as far as the foramen mentale 
through which it opens outwards; from there medianward it is narrow; at the foramen mandi¬ 
bulare the sulcus mylohyoideus (see above) also begins. The upper end of the ramus supports 
two processes separated from one another by the incisura mandibulae (0. T. sigmoid notch); 
the anterior, processus coronoideus, (for the insertion of the m. temporal.) is bent backward 
somewhat hook-like, the posterior, processus condyloideus, serves for articulation of the lower 
jaw with the rest of the skull and supports a roller-like capitulum mandibulae , covered over 
with cartilage in its anterior division, the long axis of which converges with that of the other 
side backward toward the. anterior circumference of the foramen occipit. magnum. The capi¬ 
tulum sits upon a narrower neck, collum (proc. condyloidei) mandibulae ^ and presents 
in the medial part of its anterior surface the fovea pterygoidea proc. condyloidei (for the 
attachment of the m. pterygoid, ext). 
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47. Lower jaw bone, mandibula, right half. 

from without, showing muscular attachments. 
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M. geoioglossuB 


48. Lower jaw bone, mandibula, right half, 

from within, showing muscular attachments. 
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50. 6—7 year old child. 


49—52. Lower jaw bones, mandibulae, 

at different ages of life, figures drawn to uniform scale. 
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49— 52. Lower jaw bones, mandibulae, 

at different ages of life, figures drawn to uniform scale. 
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Corpus 


53 and 54. Hyoid bone, os hyoideum. 

From above. Right half, from the left. 

The 09 hjoideum (hyoid hone) lies as aa unpaired, horsc-sboe-shaped bone behind 
and below tbe lower jaw' between tbe muscles, without direct connection with tbe other bones. 
It is divisible into a middle j)iece or corpus^ two comna mojora and two comna minora. 
(For development see p. 71.) 

The corpus (body) is a transversely placed oblong plate with an anterior surface, bent 
so as to be convex in front and above, and a concave posterior surface. The anterior surface 
presents variably developed ridgi^s for tbe muscular attachments, tbe posterior is .smooth. At 
the lateral ends are small fos.sae. below for union with tbe cornua majora, above for the 
cornua minora. 

Tbe cornua majora are thin, laterally flattened plates of bone, longer than tbe body. 
They are placed horizontally or directed obli(|uely upward, are united in front with tbe body 
by means of a narrow plate of cartilage or by a small joint with a joint cavity and a tight 
capsule. Behind, each ends in a small button-like projection. These merge in middle life with 
tbe corpus. 

Tbe cornua minora are small i)iece8, sometimes remaining cartilaginous, which are 
attached above near the point of union of the body and the cornua majora, either by means 
of a small joint with joint cavity and loose capsule or by ligamentous union only. They are 
surrounded by the end of the ligamentum stylohyoideum (see Fig. 605), a thin round elastic 
fibrous ligament which extends from the processus styloi<leus oss. temper, interwoven in the 
deep layer of the cervical fascia. Sometimes it contains masses of bone, the single pieces 
being more or less .separated from one another. The processus styloideus, the lig. stylohyoideum 
and the cornu minus oss. hyoid, arise from the second branchial arch of the embiyo. 
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55. Hyoid bone, os hyoideum, from above, 

with muscular attachments. 

Magnification 3:2. 



56. Hyoid bone, os hyoideum, right half, from the left, 

with muscular attachments. 

Magnification 3 :2. 
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57. Skull, from the right. 
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M. tnp€xlu8 

M. oedpltalis 
1C. twnifpinaUi capiUs ; 

Sntaim lambdoidea ; 

Satiirm ooolpitomastoidea 
Satara parietomaatoidea 

M. spleniuB capitis 
M. ■ternoeleidomastoideus i 
M. temporalis 
M. stylopharyngeus 

M. styloglossus 


M. corragator 

M. orbicalaxia ocali 
qnadr. Ubil tap. 
M. orbicularis 
oeuli 


I M. qoadratas 
Jlabli tupsrioris 

M. zygomatiens 
M. canlnns 
. nasalis 

M. depressor sepii 


M. IncisiTus 
labii soperloris 


M. masseter 


M. temporalis ^ 
M. bucoinator 


Platysma ; • 

M. triangularis 
M. quadratos labii infeiiorls 


/ M.’mentalis 
M. inoisiTUS labii inferioris 


Sutora 


Linea temporalia Inferior 
Linea temporalis superior • 


squamosa 


Sntura ooronalls 
/ Sutura sphenoparietalls 

Sutura sphenoequamosa 
Sutura sphenofrontal is 


Sutura sphenozygomatica 


Sutura zygomatieofrontalis 


58. Skull, from the right, with muscular attachments. 
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59. Skull, from in front. 
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M. corrugator 

M. orbicularis oculi 
(Pars orbitalis) 

M. procerus 
M. orbicularis oculi 
(Pars Jacriuialis) 

M. orbicularis oculi 
(Pars orbitalis) 

M. quadrat, labtl sup. 

(Caput angulore) 

M. quadrat, labii 
(Caput Infroorbitale) 

M. aygoinaticus 
M. quadrat, labii sup. 

(Caput zygoiuaticum) 

M. masseter 
M. caninus 
M. temporalis 
M. buccinator 
M J P*" transversa 


M. masseter 
M. inoisirus labii superioris 
M. depressor septi 


Sutura zygoinaiico- 
iiiaxlllaris 
intermazillaris 


M. incisirus labii inferloris 

M. mentalis 


Sutura coronalls 


Sutura 

spheuo- 

frontalis 


Sutura naco- 
frontalis 


Sutura zygo* 
maiicofrontalis 


Sutura fronto- 
inaxillaris 


Sutura Daso> 
mazillaris 


M. quadratus labii inferioris 


60. Skull, from in front, with muscular attachments. 
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61. Base of the skull, from without, basis cranii externa. 
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M. qaadratus labii superloris 
(Caput iafraorbiule) 

M. cauinus 

M. qaadratus labii superloris 
(Caput xygomatiouni) 

M. xjgomaticus 

M. buccinator 


M. massetcr 


M. tensor 
Tell palatini 

M. pteryg. ext. 
M. pteryg. 

M. tensor 
Tell palatini 
longus capitis 
rect. cap. ant. 
tens. Tell 
erat. Tell pal. 
M. styloglossus 
M. 

stylopbaryngeus 
Bi. rectos 
capitis lateralis 

M. digastrious 

M. longissiums 
capitis 


incisivuni 


Sutura palatina mediana 

Sutura palatina transversa 

horizontalis ossis palatini 


Sutura zygomatico- 
msxillHris 
Flssiira nrbitalis ^ 
inferior 


Sutura 

sphenufrontalls 
Facies temporal is 
OSS. sphenoidalis 


Proc. pyramidalis 
OSS. palatini 


Fossa pterygoidea 


Sutura 

sphenosquamosa 
Foramen ovale 


M. splenlos capitis 


M. sternocleidomastoideus 


6utura occipitomastoidea 


M. obliquus capitis superior 

M. semispinalis capitis ‘ ; 

M. rectus capitis posterior major 

• .* ! 

M. rectus capitis posterior minor ; 

M. trapezius I 

Fissura sphenooccipitalis 


Foramen stylomastoideum 
I Processus styloldeus 
Fossa jugularis 
: Fossula petrosa 
Foramen caroticum externum 
•; Condylus occipitalis 

'* Fissura petrooccipitalis 
Foramen lacerum 


Foramen mastoideum 


Foramen spinopum 
Fiss. sphenopetrosa 


Fiss.petrotympanlca 
Porus acusticus 
extern us 


@2. Ba.se of the skull, from without, ^os/s crann externa, 

with muscular attachments. 


Spslteholz, Atlas. 4tb ed. 
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Squama frontalis 
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Bebiiid 

Squama occipitalis Satora sagittalis 



Suloi 

arteriosi 


Sqaama frontalis 
Salons sagittalis 


Satora lambdoidea 
Os parietale 


In front 


64. Skull cap, from within. 
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Pars orbitalis 
ossis frontalis 


Sqai^a ooclpltalis 


Foramen oaecnm 
Crista galli 

Lamina cribrosa 

ossis ethmoidalis 


Sutura sphenofrontalis 
Foramen optioum 


Ala parra ossis 
sphenoidal is 

Ala magna ossis 
sphenoidal is 


Os parietale 
Corpus 

OSS. sphenoidal is 

Squama 
temporaiis 

Pars basilaris 
OSS. occip. 

Pars petrosa 
ossis tempo- ' 
rails i 


Pars mastoidea 
ossis temporalis 


Sutnra spheno- 
parietalis 

'Foramen rotundum 
. Sutura spheno- 
squsmosa 
Foramen OTale 

Foramen splnosum 

Foramen lacerum 
Hiatus canalis 
fsclslis 

Fissura petro- 
occipitalts 
Apertura externa 
oauat. cochleae 
Sulcus slgmoideus 
Sutura 

parietomastoidea 
Sutura 

ocolpitomastoidea 


Sutura lambdoidea 


Sulcus transrersns 


66. Base of the skull, from within, ifas/s cranii interna, 

with names of various parts. 
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Squama frontalis 


Sutura larobdoidea 


Sinus 

frontalis 


Protuberantia 
occipitalis 
externa 

Squama occipitalis 
Protuberantia 
occipitalis interna 
Sulcus transversus 


Sutura occipitomastoidea 
Foramen occipitale magnum 

: ; : . : Foramen jugulare 

; i ; : Apertura externa aquaeductus vestibuli 

; Apertura exttrua canaliculi cochleae 
; Canalis hypoglossi 
; Sulcus petrosus inferior 
Porus acubticus inteniub 

Sulcus petrosus superior 

i 

Fissura sphenooccipitalis 


Ala magna oss. sphenoidalis 
Sutura coronalia ; 
Ala parva oss. sphenoidalis 
Sutura sphenofrontalis 
Lamina crlbrosa oss. ethmoidalis 
Pars orbitalis oss, frontalis 
Sutura frontoethmoidalis 


Sutura sphenopsrietalls 
Sutura spbenosquamosa 
Sulcus arteriosus 

Squama temporalis 
! Os parietale 

: Sutura squamosa 


Hamulus pterygoideus 


Sella turcica 

Lamina lateralis processus pterygoidei 


68. Median section of the skull, from the left, 

with names of various parts. 
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Ob nasale 


Fossa 

temporalis 


Ob laerlmale 


AogaluB BphenoidBliB obbIb parietall8| 

Squama temporallB 


jFaoieB temporallB alae magnae obbIb BphenoldallB 
(FacieB temporallB obbIb frontallB 


Processus zysfomaticus^^ 
ossis temporalis 

Crista iDfratemporalls^ 

Fossa Infratemporalib 
Foramen sf'henopalatinum 

Fossa pierygopalalina^ 

Fissura orblialis inferior 

i 

Lamina lateralis processus pterygoldei! 

Facies Infratemporalis maxillae 


Os 

sygomatioiUD 


Foramen 

infraorbitale 


CorpoB 

maxillae 


69. Right temporal fossa, fossa temporalis, from without. 

(The arcus zygomaticus has been partially sawed away.) 

The fossa temporalis (see also Figs. 57 and 58) lies on each side on tlie lateral 
surface of the skull and is, for the most part, open lateral ward. Its medial surface is formed 
by the most inferior part of the facies parietal oss. pariet., by tlie facies tempor. squamae 
temper., the facies tempor. oss. front., and the facies tempor. of the ala magna o.ss. sphen.; 
the anterior surface by the facies tempor. oss. front, and the facies tempor. oss. zygom.; the 
external wall by the arcus zygom.. Below and medianward it goes over into the fossa infra- 
tempor.. On the medial surface run the mtura squamosa (between squama tempor. and margo 
squamos. oss. pariet.i, the sutura sphntosqtiamftsa (between squama tempor. and margo squamos. 
alae magnae oss. sphen.), the sufura sphenoparietalis (between angul. sphen. oss. pariet. and 
angul. pariet. alae magnae oss. sphen.), the nulura coronalis i between margo front, oss. pariet. 
and margo pariet. oss. front.), and the sutura sphenofronialis (between pars orbital, oss. front, 
and margo front, alae magnae oss. sphen.»; on the anterior surface, the sutura zygnmatico- 
fronfahs (between proc. zygom. oss. front, and proc. frontospheu. oss. zygom.), and the sutura 
sphtnozygnmatica (between os. zygom. and margo zygom. alae magnae oss. ])hen.); on the 
lateral surface the sutura zygomaticotnupnralis (between proc. tempor. oss. zygom. and proc. 
zygom. oss. tempor.). On the anterior wall lies the foramen zygoinaticotemporale. 

The fo^sH iiirriiteiii|M»riiliH (0. T. zygomatic fossa) (see also Figs. 61 and 62) lies on 
each side below and medianward from the arcus zxgoni., and goes over sideways above nto 
the fossa tempor. and is open behind and below. Its up[)er wall is formed medianward by the 
facies infratenip, of the ala magna oss. sphen.. the anterior obliipie wall being formed by the 
facies infratempor. maxillae and the facies tempor. oss. zygom., the lateral wall by the ramus 
of the lower jaw and the medial by the lamina lat. proc. pteiyg.. On the anterior surface the 
sutura zygoma tico maxi Haris (between os zygom. and proc. zygom. maxillae) is visible. At 
the junction (d’ the anterior and medial surfaces lies the entrance to the fossa pterygopalatina. 
On the anterior surface can be seen the foramina alveolaria on the tuber maxillare and above 
this the lateral extremity of the fissura orbitalis inferior. 
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Binas frontalis 



Foramen sphenopalatinum 


Lamina papyracea ossla ethmoidalia 


Foramina ethmoidalia 


Processus orbitalis osois palatini 
Corpus ossis spbenoidalis 

Foramen opticum 


Fissora orbitalis superior 
Sella turcica 


Spina trocblearis 
Pars orbiulis 
ossis frontalis 


^ Os lacrimale 


Fossa 

sacci lacrimalis 
- Os nasale 


Foramen 

OTale 


Probe / 
in canalia ' 
pterjguidens 


Facies orbitalis maxillae 


Processus uocinatus 
ossis ethmoidalis 


Processus ethmoidalis 
con« bae nasaJis inferioris 


Processus maxillaris 
concbae nasalis Inferioris 


Pars perpendiculsris 
ossis palatini 


Sinus maxillaris 


Fossa pterygopalatina 


Lamina lateralis j 
processus pierygoldei 
Processus pyramidal is ossis palatini \ 
Probe in canalis palatinus 


70. Right pterygopalatine fossa, fossa pterygopalatina, 

from without. 

(The main portion of the ala magna oss. sphenoid., of the lateral part of the corpus maxillae 
and ot the pars orbit, oss. front, have been removed hj a ^sagittal section, so that the medial 
wall of the sinus njaxillaris and of the orbit is visible.) 

The foBsa pterygopalatina (0. T. sphenomaxillary fossa) fsee also Fig. 69) lies, deeply 
concealed, between the hones median ward from the fossa in fra temporal is. It is united with 
the latter by a sickel-shaped spaco, broad above, narrow below, which is closed below and lateral- 
ward by periosteum. Its medial wall is formed by the lateral surface of tho pars perpendicu- 
laris oss. palatini, its upper wall by the anterior lateral portion of the inferior surface of the 
body of the sphenoid, the posterior by the sphenomaxillary surface of the ala magna oss. sphe- 
noidalis and by the anterior surface of the processus pteiy'goidcus, the anterior by the processus 
orbitalis oss. palatini and by the most posterior margin of the corpus maxillae. Below it narrows 
to become the canalis pteryijnpalatinus which is continued into the canalis palatini oss. palatini 
and opens at the foramina palatina majus et minora on the under surface of the hard palate; 
in addition, delicate canals pass through the pars perpendicularis oss. palatini from the canalis 
pterygopalatinus into the nose. On the anterior wall connection is made with the orbit by 
means of the fissura orbitalis inferior, with the anterior surface of the face by the sulcus and 
canalis infraorbitalis. On the medial surface, the wide foramen sphenopalatinum leads into 
the nose. From the posterior surface the foramen rotnndum goes into the cavity of the 
skull, the canalis pteiygoideus and the canalis phaiyngeus to the lower surface of the base 
of the skull. 
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Ala parva obsIb spheDoidalis 
Foramen supraorbitale 
Sutura sphenoffontalis. 

Facies orbltalis alae niagnae oasis sphenoldalis 


Fissura orbitails superior 
Foramen opticum 
Sutura spbenoethmoldalis 
; Foramen ethmoidale posterius 

Lamina papyracea oasis ethmoidalis 



Facies orbltalis oasis frontalis 
Sutura zygomaticofroutalis 
/ 




Fossa sacci lacrimalis 

: ^ 

Os lacrimale 

Sutura lacrimomaaillaris 
: Sutura etbmoideomaxillaris 
Facies orbltalis maxillae 
Processus orbltalis ossis palatini 
Sulcus infraorbitalis 


Facies orbltalis ossis zygomatic! 

Sutura sphenozygomatica 

Fissura orbltalis inferior j 

Sutura zygomaticomaxillaris 


Sutura frontoethmoidalis 

ethmoidale anterius 
Sutura frontolacrimalis 


71 and 72. 


Right orbital cavity, orbita, 

5 :4. 


from in front. 
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Tile orbita (orbital cavity) (see also Figs. 57—60, 70—75) lies on cai*li side in tlio upper 
part of the skull and, above, adjoins the cerebral skull. It opens in front by a wide mouth, aditus 
arbitaCf behind this widens suddenly in its lateral half and then narrows gradually from before 
backward. Its shape, in front, is that of a four-sided, behind, that of a three-sided, pyramid, 
since the medial and the inferior wall form in front an obtuse angle with one another, while 
further back, they lie almost in one plane. The axes of the two orbital cavities (from the 
middle of the anterior opening to the middle of the foramen opticum) converge behind to the 
region above the sella turcica and are in addition inclined, in front, somewhat downward. 

The o[)oiiing of entrance, aditus orbitae^ is quadrangular. The upper margin, margo 
mpraorhitaliSj is formed by the margo supraorbitedis and proc. zygomat. oss. frontiihs, the medial 
by the pars nasalis oss. fronteiUs and the proc. frontalis maxUlae, the inferior, margo infra- 
orbitaliSf by the corpus maxillae and os zjgomaticum, the lateral by the os zygomaticum. 

The walls of the orhit go over into one another, usually with rounded angles, and are 
lined by a thin periosteum, the periorbita. 

The medial wall, paries niedialis (see also Fig. 70), is placed nearly sagitally. It 
is composed of the os lacrimale, the lamina papyracea oss. ethmoidalis and the lateral surface 
of the corpus oss. sphenoidalis. It presents the sutura lacrimomaxillaris (hetweeu os lacri¬ 
male and proc. frontalis maxillae), the sutura frontolacrimalis (between os lacrimale and pars 
orbitalis oss. frontalis), the sutura frontoethmoidalis (between pars orbitalis oss. frontalis and 
os ethmoidale) as well as the sutura sphenoethmoidalis (between os ethmoidale and corpus 
oss. sphenoidalis). Near the anterior margin lies the fossa sacci lacrimalis. At tlie junction 
of the medial with the upper wall go off the foramina ethmoidalia anterius et posterius, of 
which the anterior leads constantly into the skull cavity upon the lamina cribrosa oss. ethmoidalis, 
the posterior also to tlie same place or only as far as the posterior ethmoidal cells. From the 
most posterior angle the foramen opticum passes to the skull cavity. 

The upper wall of the orbit, paries superior, (see also Figs. 71 and 72) is horizontal 
and is formed by the pars orbitalis oss. frontalis and the ala parva oss. sphenoidalis; it is 
smooth and slightly concave. A part of the sutura sphenofrontalis is visible between these 
two bones. In addition, it contains in front and lateralward the fossa glandulae lacrimalis, 
in front and medianward the fovea and occasionally, lateral from this, tie spina trochlearis. 

The lateral wall, parie lateralis, (see also Fi^. 71 and 72) is vertical and inclined 
from in front and lateralward obliquely behind and medianward. It is composed of the 
facies orbitalis oss. zygomatici, the facies orbitalis of the ala magna oss. sphenoidalis, partly 
also of the medial surface of the processus zygomaticus oss. frontalis. Between these bones 
nin the sutura sphenozygomatica, (between os zygt)maticum and ala magna oss. sphenoidalis), 
the sutura zygomaticofrontalis (between processus frontosphenoidalis oss. zygomatici and 
processus zygomaticus oss. frontalis), as well as the sutura sphenofrontalis (between ala magna 
oss. sphenoidalis and pars orbitalis oss. frontalis). Here can be seen also the single or double 
foramen zygomaticoorbitale which leads to the facial surfar*e and to the fossa temporalis, and the 
fssura orbitalis superior (0. T. sphenoidal fissure or foramen lacerum anterius). The latter 
is found on the boundary between the lateral and the superior wall and occupies the whole medial 
half of the same; it is narrow and acute-angled lateralward and broadens medianward, usually 
suddenly, to terminate there, rounded off, below’ the foramen opticum; it leads into the skull 
cavity, but is, in its larger part, closed by tough connective tissue and periosteum. 

The inferior wall of the orbit, paries inferior, (see also Figs. 71 and 72) is inclined 
somewhat obliquely downward, forward and lateralward. It is formed chiefly hy the facies 
orbitalis corporis maxillae, besides, lateralward, by a part of the facies orbitalis oss. zygomatici, 
and behind by the processus orbitalis oss. palatini. At the boundary between the inferior and 
the medial wall ono sees the sutura lacrimoma^xiUaris (between os lacrimale and corpus 
maxillae), the sutura ethmoideomaxillaris (between os ethmoidale and corpus maxillae), the 
stUura palatoethmoidalis (between os ethmoidale and proc. orbitalis oss. palatini), the sutura 
sphenoorbitalis (between corjnis oss. sphenoidalis and processus orbitalis oss. palatini), besides, 
near the posterior angle, the sutura palatomaxillaris (between corpus maxillae and processus 
orbitalis oss. palatini) and near the lateral margin the sutura zygomaticomaxillaris (between 
processus zygomaticus maxillae and os zygomaticum). It is united by bone with the lateral 
wall only in the anterior half, hut is separated from it in the posterior half by the flssura 
orbitalis inferior (0. T. sphenomaxillary fissure). This slit, running between the posterior 
margin of the facies orbitalis coriioris maxillae and the inferior margin of the facies orbitalis 
alae magnae oss. sphenoidalis, is, lateralward, closed either by a small process of one of these 
tw^o bones (see Figs. 71 and 72) or by the os zygomaticum (see ¥\g. 73). The slit is often 
broader laterahvard than medianw ard, leads extenudly into the fossa infratemporalis, internally 
into the fossa pterygopalatina and is for the most part closed by tough connective tissue and 
periosteum. From its medial extremity a groove passes to the fissura orbitalis superior. At 
about its middle begins the sulcus infraorbitalis; it is shut off from the orbit by the periorbita 
and after a course of variable leu^h is covered with bony substance thus becoming the canalis 
infraorhitirlis w^hich opens on the facial surface at the foramen infraorbitiile. 
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73. Right orbital cavity, orbita, lateral wall, from the left. 

(The medial part of the orbit has be^n removed by an approximately sagittal section.) 
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74. Right orbital cavity, OKbltQ, inferior wall, from above. 
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76. Nasal cavity, cavum nasi; right lateral wall, from the left. 

Tlio caYiini nasi (nasal cavity) (see also 59—62, 75, 77 and 78) is unpaired and 

lit's in the middle and upper part tlie faeial skull. It cniisists of the nasal cavib’ proper 
and the aeee.ssory cavities which surround the former in front, above, latcralward and behind; 
these accessory cavities, sinus paranasahs, are the sinus frontales (in front and above), the 
cellulae ethmoidales (latcralward almost in the whole depth), the sinus sphenoidales (behind 
and aliove) and the sinus maxillnns (latenilward). 

Tlie lateral wall (.st^e also Fi^s. 61, 62, 75 and 77) is nearly sai;ittal, but somewhat 
incliiuMl from alKoe and medianward downward and lateralwanl. It is formed in front by the 
medial .surface of the proc. frontalis maxillae, in front and in the middle by the facies nasalis 
corpor. maxillae ftirthcr by the r>s lacrimale, by tlie medial wall of the labyrinthus ethmoidalis, 
by the concha nasalis inferior, by the facies na.salis of the ])ars ])erpendieulari8 oss. palatini 
and by the medial surface of the lamina medmlis of the iiroc. pteryjj^oideus oss. sphenoidalis. 
From thf'se hones lianj^ down free usually four, sometimes three, crmchae nasales (turbinated 
hones) wliich cover over partially medianward three (»blong fossae, tlie nasal passages. The 
meatus nasi superior (upper nasal passage)^ between the concha nasalis superior and media 
of the os ethmoid., is the shortest and narrowest, present only in the po.sterior half of the 
nasal cavity; it descends somewhat obli(juely toward the upper circumference of the foramen 
sphenopalatimim. The meatus nasi medius (rniddle nasal passage), between the concha media 
and the concha inferior, reaches from the anterior inarLrin of the middle concha as far as the 
region of tlie foramen sph(‘nopalatinum. The meatus nasi inferior (inferior nasal passage), 
between the concha nasal, inferior and the inferior wall of the nasal cavity, is the longest and 
at the same time the most capacious. Latcralward fr<»m the s(‘ptum, medianward from the 
conchai; there remains a slit-shaped .spaite between which extends through the whole height of 
the nasal space, the meatus nasi communis. The part of the cavity situated on each side 
behind the posterior ends of the conchae is called the meatus nasopharyngeus ; it is bounded 
above by the inferinr surface of the body of the sphenoid, tlie ala V'uneris, the proc. vaginalis 
of the proc. ])teryg. oss. sphenoid, and the proc. sphenoidalis oss. jmlat., latcralward by the pars 
per]>endicularis oss. jialat. and the* lamina medialis proc. pteryg., below by the pars horizontalis 
oss. palat. and medianward by tlie vomer; behind, it opens by means of the choana (0. T. 
posterior nares) (hounded by the same bones). 
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TT. Nd.Sd.1 CSlvity, CQVUm nasi, right lateral wall, from the left. 

(The middle and inferior turbinated bones have biH.‘n partially removed.) 

In the meatus nasi inferior y near the anterior end, lies the lower opening of the 
canalis nasolacritnalis. This goes out from the fossa saeci lacrimalis and is formed lateral- 
ward and in front by the sulcus lacrimalis of the corpus and of the proc. frontalis maxillae, 
medianward and behind bv the sulcus lacrimalis oss. lacrimalis and the proc. lacrimalis conchae 
nasalis inferioris; it is directed from above downward and at the siime time somewhat from 
before baekAvard. 

Into tlie meatus nasi medius opens the sinus maxillaris. The opening does not eorre- 
spond to the whole hiatus maxillaris of the upper jaw bone, for this is essentially narrowed 
by the overlapping of the neighboring hones, namely, by the pars perpendicularis oss. palatini 
from behind, the proc. maxillaris conchae nasalis inferioris from below, the proc. ethmoidalis 
conchae nasalis inferioris and the pnK*. uncinatus oss. ethmoidalis in the middle. The actual 
filing lies lateralw^ard from the proc. uncinatus at the bottom of a narrow oblong fossa 
(infundibulum ethmoidale)^ which extends along the pro(\ uncinatus upward and forward, 
Avidens like a funnel and opens above into the sinus frontalis, hut in addition receives the 
openings from the anterior ethmoidal cells; besides this connection between the frontal and 
nasal cavaties there is also a second just medianward from the processus uncinatus. Projecting 
downward into the infundibulum etbmoidale from the outside there is usually a vesicular eth¬ 
moidal cell, tile btUla ethmoidalis; the narrow sickle-shaped slit between this and the upper 
margin of the pro(^ uncinatus, the entrance to the infundibulum, is called the hiatus semilunaris. 

Into the meatus nasi superior open the middle and posterior ethmoidal cells. 

Abov^e the concha superior is situated the recessus sphenoethmoidalis (see Fig. 25); the 
sinus sphenoidalis opens alinve this from behind by means of the apertura sinus sphenoidalis. 
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78. Nasal cavity, cavum nasi. 

Bony nasal septum, septum nasi osseum, from the left. 

The upper, narrowest wall of the nasal carlty (see also Figs. 75—77) is formed 
liy tlie lamina cribrosa oss. ethmoidalis; the lower, broader wall by the slightly concave upper 
surface of the processus palatini maxillae and the partes horizon tales oss. palatini. 

The anterior wall (see also Figs. 59, 76 and 77) of the nasal cavity proper is bony 
above only and is there formed by tlie spina frontalis of the pars nasalis oss. frontalis and 
the ossa nasalia; below' it presents the apertura piriformis (O. T. anterior nares), opening 
toward the facial surface. This is “pear-shaped”, narrow^ above, broad below and is surrounded 
above by tlie free margins of the ossa nasalia, lateralward by the incisurao nasales of the 
upper jaw' bones, below by the ossa incisiva and the spina nasalis anterior. 

The septum nasi osseum (bony nasal septum) (see also Fig. 75), which, within, 
subdivides the nasal cavity, lies in the mc<han plane and is usually somewhat deflected toward 
one side or the other. This deviation, however, is never met with at tlie posterior margin. 
The septum begins in front, liehind the apertura piriformis, by a deep notch which is filled up 
by the cartilage septi nasi, ends free behind at the posterior boundar>' of the nasal cavity and 
otherwise extends without essential interruption from the upper to the low'er w’all. Its upper 
part is formed by the lamina jierpendicularis oss. ethmoidalis, the low^r by the vomer. Above 
it unites in front with the spina frontalis of the pars nasalis oss. frontalis and with the 
lamina cribrosa oss. ethmoidalis, behind with the crista sphenoidalis and the rostnim sphenoidale; 
below' it lies on the crista nasalis of the united maxillan* and palate bones. 

The nasal cavity is connccterl on its upper wall by tlie openings of the lamina cribrosa 
with the skull cavity and by the foramina ethmoidalia with the orbit; on its lateral wall by 
the canalis na.solacrimalis w'ith the orbit, by the foramen sphenctpalatinum with the fossa 
pterygopalatina: on its anterior wall by the foramina nasalia with the anterior facial surface; 
on its lower wall by the canalis incisivus with the mouth. 
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80. Fetus 18 om long (4 months). 


79. Fetus 14 om long (4 months). 


Cartilaginous nasal capsule 


,0s frontale 
^ Praesphenoid 

1^ /Ala parva 


OSS. sphenoidalls 


Ala 

magna 


Basispbenoid 

Nucleus of the 
lingula sphenoidalls 

' Squama temporalis 
- Bones of the ear 


^ Canalis semicircnlaris 
superior 

Os parietale 


Pars basiiaris 


OSS. occipitalis 


Canalis hjpoglossi 


Pars lateralis 


Sqnama occipitalis 

81. Fetus 12 cm long (4 months). 


79—84. Base of Fetal Skull 


after removal of the roof of the skull, as seen from above. (Magnification 3:2.) 

(The bone substance is cohu-ed red, the base transparent.) 

Spaltehols, Atlas. 4th ed. 5 
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82. Fetus 14 cm long (4 months;). 
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83. Fetus 19 cm long (bo^nnnint: of 5^^ month)- 


79—84. Base of Fetal Skull, 


after removal of the roof of the skull, as seen from above. (M;i; 4 iiifi<’atmn 3:-S.) 


rriio hone suhstnmr i.s coImiviI hmI, tin* l>aso transiiaront.) 
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79—84. Base of Fetal Skull, 

after removal of the roof of the skull, as seen from above. 

(The bone substance is colored red, the base transparent.) 


Magnif.: 3 : 2. 


Derelopmeiit of the 
Bones of the Skull. 

Of the bones of the 
skull, a part of them 
is proceeded in their 
development by the 
deposition of cartilage 
(the so-called cartilage 
hones j or Primordial 
hones) and arises from 
a more or less con¬ 
nected cartiliiginous 
mass, the Primordial- 
cranium , whicrh in¬ 
cludes most of the 
bones of the base of 
the skull; namely, the 
08 occipitolo (without 
the upper part of the 
sqnama), the os sphe¬ 
noidale (not including 
the lamina medialis of 
the processus ptcry- 
goideus), the os tem- 
porale (without the 
squama tempo'nilis and 
the pars tympanica), 
the os ethmoidale, the 
concha nasalis inferior, 
parts of the mandi- 
bula, the os hyoideum, 
and tlie tympanic ossi¬ 
cles. The upper portion 
of the squama occipi¬ 
talis, the lamina me- 
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84. Fetus 28 cm long (6 month). 


dialis of the processus pterygoideus oss. sphenoidalis, the squama temporalis and the pars 
tympanica oss. temporalis, the greater portion of the mandibula, and all the rest of the skull 
bones not named above are developed os fibrous-tissue bones or membrane bones, differing from 
the above cartilage bcuies in that they are developed by the formation of b(»ne from the con¬ 
nective tissue. This fibrous tissue covers the brain above, in front, behind, and on the sides 
like a membranous skull capsule. 

Ever}* bone in the body devebqjs frfmi at least one bone nucleus or center of ossification. 
The localisation of these bone nuclei is subject to but slight variations, their time of appearance 
on the other hand does sh(^w great individual variations. 

The os ocdpitale (.see Figs. 79—87) arises in five parts: the pars basilaris, two partes 
laterales, and the lower and upper parts of the squama. The latter ])ortit)n is membrauo\is in 
ori^n, the rest are cartilage bones. The pars basilaris develops a bone nucleus or centre of 
ossification in the 10*^ week, each pars lateralis one in the eighth week. The b*wer part of 
the squama begins to ossify in the eighth week from two nuclei which merge together into a 
transverse chmgated strip. The upper part of the squama (os interparietale), is developed from 
fi)ur nuclei, which make their ap|K\‘irancc in the ninth week, and of which two partially encroach 
l)etween the other two; these four nuclei, soon fuse together forming an osseous plate which 
unites medially with the plate of the lower portion of the squama; on the sides they nmiain 
separated by a fissure, and later by a suture (sutura mendosa) until the fmrth year. The os 
interparietide may remain separated from the lower portion of the sfpiama throughout life. At 
the time of birth the os occipiUile consists of four pieces. The fusion of the pars basilaris 
with the partes laterales takes place betwetm the and fith yrs.; that of the latter with the 
squama between 1®^ and yrs. 
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: 2 : 1 . 
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86. Occipital Squama 
of a fetus 5 cm long 

(about 13 wks.) vicAved from behind, 
after Ranke. Maj^mif.: 5:1. 


87. Occipital bone of a 
7 month fetus, 

view from the front. 

Ma^if.: 1:1. 


The 08 sphenoidale (sot*Fijy^s. 79 -84), develops from seven pairs of nuclei, at the end of the 
second month there apfiears hetwetm the foniinen rotunduin and foramen ovale a nucleus for the 
j^reater win»^, from which also the lamina lateralis of the proc, })terv^^>idcus ossifies: in the 
ninth week, th(‘re appears at the lateral horder of the fonimen opticum a nucleus for the lesser 
winjj:. The body of the sphenoid ossifies from two ])airs of nuclei lyinj; behind each other; the 
j>osterior ])air fonns the basisphenoid and appears in the third month in relation to the floor 
of the sella turci<*a, the anterior pair forms the ami appears a little later; next 

to the hasisphenoid there arises at the same time a small nu<*leus for the lin^la sj>henoidali8 
and the adjacent part of the snh*us carotiens, which soon fuses with the hasisphenoid. The 
nuclei of the basisphemml unite in the fourth montli: at the same time on (‘ach side the nucleus 
of the lesser wing" merges into the ])resjfiienoid: the two nn<*lei of the' ])res|)henoid unite in the eighth 
month with each other and at the same tiin<‘ (at first only latendly) with the h;isisphenoid. The 
lamina medialis of the pr<K*. pterygoideus reeeives a sj»ecial nucleus in the second month, and 
in the fourth month fuses Avith the nucleus of the greater wing. These nuclei of the laminae 
mediales of tlie procc. pterygoidei an* membranous in origin as are also small distinct nuclei 
on each sale at the tips of tin* wings; the rest of the nuclei (bwelop in cartilage. At birth 
the bone consists of three parts: one jiart on each sirle fonned by the greater wing, and the 
third con.sisting of the other nuclei fused with eaeh other: tliese tliree i)arts groAV together in 
the first yt'ar. The concliu 8|>honoidalis originatos fn»m soveral nuclei in the Primordialcranium 
after the fifth month. 
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90. Frontal bone of a fe¬ 
tus about 4 months old, 

viewed from the front. 

: 3:1. 


The 08 temporale (see also Fip?. 79—84), 
shows even at biilh its origin from three bones, 
w'hieh eorri'spond to the squama, the pars tym- 
paniea, and the pars petrosa; it encloses, more¬ 
over, the ossich's of the internal ear, and joins 
with the processus styloideiis which is to be 
regarded as a separate element. The squama and 
the pars tympanica are membrane, the other 
parts arc cartilage bones. The squama acquires 
a nucleus near the rfH)t of the proc. zygoma- 
ticus about the end of the second month, and 
this nucleus later on grows down also behind 
the pars tympanica. The nucleus of the pars 
tyirpanica appears in the beginning or middle 
of die third month in the cx)nnective tissue 
surrounding the border of the tympanum and 
fonns at first a ring almost completely closed, 
and only open above, the annulus tympanicus 
into which the drum membrane is inserted; the free ends of the annulus tympanicus grow 
together at the time of birth with the squama; (see further p. 16). The pars petrosa originates 
through the ossification of the cartilaginous labyrinthine capsule; it begins in the fifth month 
from sevenil nuclei, and at the end of the si-vth month the labyrinth is completely enclosed 
in bone. The proc. styloideus arises from the upper end of the cartilage of the sei*ond vis(*eral 
arch, and ossifies from two centres, of which the upper one appears shortly before, the lower 
one after birth; tlie upper nucleus or centre fuses soon with the pare petrosa and the pars 
tympanica, with the lower centre of ossification it does md unite until middle life. The tym¬ 
panic r»8sicles begin to (»ssify in th(* s(H*ond half of tlie fifth montli; the malleus (with the 
exception of the proc. anterior w^hich is inembninous in origin) and the incus are formed each 
from a nucleus in the upper en<l of the cartilage of the first visceral arch, the stapes from 
a nucleus in the upper end of the cartilage of the second visceral arch. 

The 08 frontale (see also Figs. 73—84) arises as a membrane bone from a right and 
a left centre of ossification, each of wdiich about the end of the second month, appears near 
the maigo supraorbitalis; there are moreover several accessory nuclei or centres on each side 
W’hich appear before birth and which soon fuse into the main centre. The two halves apjiroach 
each other, but unite only after birth (in the eighth year). 8<‘e further p. 17. The sinus frontales 
first appear in the first year. 

The 08 parietale (see also Figs. 73—84) is a membrane bone originating usually from two 
centres of o.ssification, an upper and a low’er one w’hich first ajipear about the end of tlie s(‘cond 
month and very s^kui fuse together. 


88. The right squama 
temporalis and annulus 
tympanicus of a fetus 
18 cm long (4 months). 

Magnif.: 3 :1. 


89. The right parietal 
bone of a fetus about 
9 cm long 

(about 12 wks.). Magnif.; 3 :1. 
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(Beginning of 5^^ month), seen from below. : 2:1. 



92. Right half of lower 
jaw of a fetus 6.3 cm 
long (11‘hweck). 

: 4 : 1 . 


93. Right half of the 
lower Jaw of a fetus at 
the end of the 5*** month. 

Magiiif.: 2:1. 


The os ethmoidale devi.'lops from soveml centres ossification arisinj^ in the cartilage- 
nous nasal capsule which snrronnils the nasal cavity above and laterally and shows a division 
in the median line. Alxait the end of the fifth month there ap]>ears a nucleus on each side 
in the lateml walls of the nasal capsule, from which the lamina papyrac*ea develop and from 
which the conchae ossify. At the end of the first year a nucleus appears in the upper part 
of the cartilaginous nasal s<‘])tum; from this the crista j,Mlli and the lamina |)orp<mdiculari8 ossify. 
In the sixtli year the two lateral and tli(‘ middle jiarts of the os ethmoidale unite wdth each 
other as well as with the accessory nuitres of o.ssificatioii which appear in the crista galli 
and the lamina crilirosa after birth. The ossification of the os ethiiKudale is not completed 
until the sixti'cnth year. 

The concha nasalis infei'ior develops from a nucleus which first appears during the 
swond half of fetal life in the lowt‘r pirtion of the lateral wall of the nasal capsule. 

The os lacriniale is membranous in origin arising from a nucleus on the outer surfacx^ 
(»f the cartilaginous nasal capsule in the third month. 

The os nasaJe is a membrane bone which is fonncd in the anterior part of the carti¬ 
laginous nasal capsule, out of a nucleus which first aj>|K*ars at the end cf the second month. 
The cartilaginous substratum of the bone is rcsorlxnl alter birth. 

The vomer. In the eighth week there ajjpears a centre of ossiticatien on each side of 
the cartilaginous na>al septum clo.<e to the posterior border: these two centres of ossification 
unite at the lo\v('r margin of the septum ami further grow togethtT from behind forwards, 
while the cartilage Ix'tween them is gradually resiThed. The vomer is therefore a pui'ely mem¬ 
branous bone. Its development is completed at puhorty. 

The maxilla d« veloj)s as a ineml>ranous hone in two purts, a medial which includes the 
region of the two incisor alvi'olae (os inrisivttm), and a lateral corresponding to the remaining 
portion. The os incisivum. 'whieh helps to delimit the aj»ertura i»irirormis through a protube¬ 
rance directed frontally, receiv(‘s a nuchais at the end of the sixth week: the remaining part, 
ac(]uires one, or (according to some) more nuclei at the same time: both parts unite about the 
end of the second month. The sinus maxillaris appears tirst as a Hat groove on the medial 
suH’acr' of the maxilla in the fourth fetal month. 

The os palalinum is develo])ed as a membrane hone from a nuch*us which appears in 
the eighth week in the angle l)etween tlie horizontal and vertical |>arts. 

Tlje os zf/ffomatii iim de\elops as a momhrane hone from a nuch'us in the eighth wc^ek. 
Xot randy there are two or three nmdei which tor the most part fuse together, but oc-casio 
nally may remain destinct fos japonicum). 
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94 and 95. Skull of the new born child, magnification 1:2. 

View from above. View from the right. 

The mandibula (see Figs. 92 and 93) develops for the most part as a membrane bone 
on the lateral side of the MeckeVs cartilage locivted in the first embryonic visceral arch, ori¬ 
ginating from a nucleus on each side, which first makes its appearance in the seventh week, 
and from which the main portion of the body and of the rami develops. Only the section of 
Meckel's cartilage in the neighborh<K)d of the incisors is ossified directliy into bone. Besides 
this, there arises also at the tip cf the processus coronoideus, of the proc. condyloideus, and 
at the angle of the embryonic mandibula (inde|)endently of Meckel’s cartilage), cartilage tissue 
which is transfoniUHl into bone. All these acr*essorv’ bony formations .‘«K)n merge inb) the chief 
bone. In the connective tissue between the two halves of the jaw there appear shortly before 
or after birth one or more small ossicles (ossiculae mentalia)^ which quickly grow together 
with the coiTesponding half of the jaw. The two halves of the jaw unite in the first or second year. 

The 08 hyoideum develops from cartilage, and ossifies from five centres, of which one 
is in the body, and one in each of the honis; the centres of ossification of the body and of the 
great honis appear at the end of fetal life, those of the small honis, only after birth. 

Fontanels. In the membranous skull capsule (see page 67), there are found at first 
unossified portions at the places wdiere the bones grow together: and more particularly 
narrr)w strips along what are to be later the skull sutures, and large spots where several 
bones come together. These latter ivgions ai-e called the fonticnli (fontanelles) and are six 
in number; two unpaired and two paired. Of the unpaired the largest, quadrangular, fonti¬ 
culus frontalis [major] lies at the junction of the suturae coronalis, sagittalis and frontalis, 
the small, triangular fonticulus ocdpiialis [minor] at the apex of the s(juama occipitalis, 
where the suturae larabdoideae and the sutura sagittiilis meet. Of the paired fontanelles, the 
anterior, oblong fonticulus sphenoidalis lies at the apex of the large wing of the sphenoid, 
bounded by the angulus pariebilis of the ala magna oss. sj)heuoidalis, by the squama tempo¬ 
ralis OSS. temporalis, the angulus sphenoidalis oss. parietalis, and the s<juama frontalis oss. 
frontalis; the posterior, more irregular fonticulus mastoideus is situated below the angulus 
mastoideus oss. parietalis, enclosed by this, by the pars mastoidea oss. temporalis, and by tlie 
squama occipitiilis oss. occipitalis. The fontanelles usually close during the first, the fonticulus 
major not until the second half of tlie second year of life. The bones of the face with the 
exception of parts of the mandibula also arise like the roof bones. 
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96 and 97. Vertebra, 
vertebra 

(10**^ thoracic vertebra, some¬ 
what schematically represented). 

The colnmna Yertebralis (ver¬ 
tebral column or spine) extends from 
the base of the skull as far as the 
lower end of the trunk. It consists of 
the single vertebrae superimpose^l upon 
one another: these are divisible, accord¬ 
ing to the regions in which they lie, 
into vertebrae cervicales, vertebrae tho- 
racaleSj vertebrae lumbales^ vertebrae 
sacraleSf and vertebrae coccygeae. 

Each Tertebra is approximately 
ring-shaped and consists of an anterior, 
thick body, corpus vertebrae y and a 
feebler, flat arch, arem vertebrae; the 
two include between them a wide oi)en- 
ing, the foramen vertebrate. The sum 
of all the vertebral foramina forms the 
canalis vertebralis (spinal canal). (For 
devel(*pment see p. 98.) 

The corpus rertebrae (vertebral 
body) possesses an upper and a lower 
surfaf'e which are nearly parallel and 
tit into the corresponding surfaces of 
the neighboring vertebrae; these sur¬ 
face's are somewhat rough, flat or slightly 
depressed. The anterior and the lateral 
surtaces are convex in the horizontal, 
somewhat concave in the vertical direc¬ 
ti* m : the posterior surface, which forms 
the anteri<»r boundary of the foramen 
vertebrale, ih approximately flat and pre- 
sonts especially large foramina nutricia. 

The arcus rertebrae (veylebral 
arch) begins at the upper part of the 
posterior surface of the corpus right 
and left by a narrow root, radix arcus 
vertebrae (0. T. pedicle), above this 
lies the shallower incisura vertebralis 


superior, below it the deeper incisura 
x'ertebralis inferior; the intervertebral notches of two adjoining vertebrae unite to form one 
foramen inferverfebrale (for the passage of ves.s(‘ls and nerv«\s) (see Fig. 108). Close behind 
these, passing upward on each si<le is the processus articularis superior with the facies 
artlcularis superior, which g*‘nerally looks backward, while passing downward is the processus 
artlcularis inferior with the facies artlcularis inferior which g»Miorally looks forward; be¬ 
tween or in front of these, direct(‘d lateralward, is the processus trausversus. From the middle 
of the arcus, projecting Imckwanl, is seen the processus spinosus. 
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98 and 99. Fourth cervical vertebra, 

From above. VBrtebKQ CerviCOltS IV. From the right. 

Each of the seven vertebrae cervicales (cervical vertebrae) (see also Fig. 105) has a 
low body which, as seen from above, is quadrangular with rounded angles. The upper surface 
is concave in frontal, sligthly convex in sagittal direction, the lower exactly the reverse. The 
foramen vertebrate is very mde and triangular. The processus articulares superiores et 
inferiores are placed very obliquely; their facies articulares are smooth or slightly arched, the 
superiores look backward and upward, the inferiores forward and downward. The processus 
spinosi are usually short and split into two spurs. The form of the processus transyersi is 
C8i)ecially characteristic, for the cervical vertebrae. Tliese arise in front of the processus articulares, 
from the body and the radix arcus vertebrae, are short and directed lateral ward. On the 
upper surface, each presents a dn'p groove, sulcus nervi spinalis (for the ramus anterior 
n. cervicalis) which nins out from the incisura vertebralis superior and wq)arates, at the tip of 
the transverse process, the tuberculum anterius from the tuberculum posterius. In the region 
of the groove is situated also the foramen transversarium (in the upper six con ical vertebrae 
for the a. and v. vertebralis in the only for the v. vertebralis). The part of the processus 
transversus situated in front of the foramen transversarium with the tuberculum anterius is partially 
homologous with a rib and is accordingly also called the processus costarius; it may be so deve¬ 
loped on the seventh conical vertebra that it actually forms a cervical rib (see Fig. 117, Xo. 4). 
(For development see p. OX). • - 

The first cervical vertebi*a, atlas^ the second, epistropheus^ and the sevimth, vertebra 
prominenSy differ in s(^me respects markedly from the above description. 
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100. Atlas. from above. 


101. Atlas, from below. 
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i02. Epistropheus, 

from the right. 


103. Epistropheus, 

from in front. 


Tlio atlas (see also Fi^. lO.M is especially characterized hy the fact that it lacks tlie 
main mass of the body. The mily representative of a body is a narrow mass of bone in front, 
arcus anterior, which presents, in the middle en its anterior surface, a small iuberailum 
anterius, on its posteri<»r surface a flat fovea dentis, covered with eartila^. The arch proper, 
here called arcus posterior, is narnov. roundish ami presents, in the middle behind, in place 
of tJie j>rrK*essus spinosus, a small tnberntlnni posterius. Between the two arches lie the 
massae laterales; each lateral mass possesses above an oval, concave artioulaJ surface, fovea 
articularis superior, for articulation with the condylus o<-cipitalis (oss. occipitalis), below a 
hat, rounded facies articularis inferior fnr aidii-iilatioii with the epistropheus. I..ateral from 
each massa lateralis the ])rocossus transversus ])rnjeets far lateralward; it is devoid of sidcus 
n. spinalis and of tul»ereles. Kiinuiii^^ out from the toramen trunsvt'rsarium is a groove which 
loads hehiml tlie ma>sa latenilis on the u|)|M‘r surface of the arcus posterior to the foramen 
vertehrale. tlie sulms arteriae vertebralis (hT tlie a. and v, vertebralis: n. suboecijiitalis). See 
also p. 1S2. Ineisurae verttOirales are absent in the form in wliieb they occur in the other cervical 
vertebrae (vide in Ira), 

The epistrophens (( ). T. axis') (>ro also Figs. 1()2, lOd and 105) is espe<*ially characterized 
by a thick cone, dens (tooth) (O. T. o<lont-'id |)r"eess), wliieh ascends from the upper surlaee 
of the ImmIv; this |>resents, botli in Inait and l»ehimi. a small, Hat surface, covered with car¬ 
tilage. facies articnlaris anterior and posterior ami ends above in a blunt tip. Near the 
tootlisha]K*d process on the lateral part of the IxmIv lie the slightly convex facies articulares 
superiores dire<'ted obli(juely lateralward and upward. The ]>roeessiis artieiilares inferiorcs and 
spinosus show no esjioeial deviations: the ]»rnee>,sus transvorsi lack the tuhoreula anterius and 
posterius as wrll as the sulcus ii. spinalis; tlie foramen transviTsarinm is present lielow the 
facies articularis superior as a short canal, curved latendly above. The iiieisura vertebralis 
inferior is ]>resent and situated as in the other <*ervical vertebrae, i. in front of the pnv 
cessus artieiilaris. An exa<'tly coiTespomliiig ineisura vertebralis sup«‘rior is however, absent 
behind the laeies ai*ti< ularis superior, however, is a groove for the n. spinalis II. 
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104. Seventh cervical vertebra, vertebra prominens, 

from above. 

The seventh cervical vertebra (see also Fig. 105) is characterized by an 
especially long, powerful, non-bifurcated processus spinosus, which on palpation of the 
spine from above is usually the first to be distinctly felt; the vertebra is accordingly 
named the vertebra prominens. It has in addition longer processus transversi; 
its foramen transversarium is sometimes absent, it is nearly always small, is sometimes 
subdivided and often senses for the passage of the v. vertebralis (not the a. vertebralis). 

On the low6r margin of the lateral surface of the body a fovea costalis is usually 
present for articulation with the head of the first rib. 

The part (processus costarius, see p. 73) situated in front of the foramen trans¬ 
versarium, is sometimes slightly movable, forming the so-called cervical rib, in which 
case its length may vary greatly (see Fig. 117, No. 4). 
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105. Cervical spine, vertebrae cervicales, from in front. 

The bodies uf the cervical vertebrae ^row gradually broader from the to the 7^. 
The adjacent surfaces of the same are so curvi^d that the under surface of each vertebra always 
fits into the upper surface of the next vertebra Vielnw. 

The processus transversi on the whole diminish gradually in length from the seventh 
upward as far as the second vertebra: then follow immediately the widely projecting processus 
transversi of the atlas. The tuhercula anteriora of the processus transversi increase in size 
from the third to the sixth vcrtebni; those of tlu' sixth vertelu*a are called the tubercula 
carofica; on the seventh veitebra they are r»nly feebly developed (see also Fig. 104). 

The processus spinosi are shr>rt from the second to the (fifth or) sixth cervdcal vertebrae, 
usually bifurcated and increase gradually sonu'what in length; on the (sixth and) seventh 
cen'i(‘al vertebra they are bmg and not bifurcated. 
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106 and 107. Sixth thoracic vertebra, vertebra thoracalis VI. 

From above. From the right. 

The twelve rertebrae tboraeales (thoracic vertebrae^ 0. T. dorsal vertebrae) (see also 
Fig. 108, 127 and 128) possess broad bodies which in front are slightly lower than at the back. 
The connecting surfaces of the bodies are flat and on the upper and lower vertebrae are described 
as bean-shaped, on the middle vertebrae as more heaii>shaped. The foramen vertebrale is 
narrow and rounded. The processus *articulares stitnd nearly frontally, their facies articulares 
are slightly cuiwed and form parts of the mantle of a cylinder, the axis of which is situated 
in front of the body; the facies articulares superiores look backward, the facies articulares 
inferiores forward. The processus transversi arise between the processus articulares and are 
very powerful; they arc, below more than above, directed obliquely backward and lateralward. 
On the anterior surface of their lateral extremity they present a small fossa covered with car¬ 
tilage, the foxwa costalis transversalis (0. T. fac*et for tubercle of rib) for articulation with 
the tuberculum costae; they are absent from the eleventh and twelfth (see Fig. 108), some¬ 
times also from th(^ tenth vertebra. The processus spinosi are long, triangular, apical and 
directed more or less markedly downward; the middle ones cover one another like tiles of a 
roof (see Figs. 127 and 128). The small articular surfaces which lie on the lateral surfaces 
of the bodies of the vertebrae, just in front of the rofds of the vertebnil arches, are special 
peculiarities of the thoracic vertebrae. On the nine upjw^r vertebrae two of these are present 
on each bone, one larger at’ the upjKT margin, fovea costalis superior (0. T. demifacet for 
head of rib) and one smaller on the lower margin, fovea costalis inferior; each fl»vea costalis 
inferior forms witli the fovea costalis superior of the next vertebra below and with the inter¬ 
vertebral disc lying between them the articular surface for one capitulnm costae. On the 
tenth to the twelfth vc^rtebm (s(*e Fig. 108) there is only one fovea costalis; on the tenth it 
lies on the upjx'r margin, on tlie eleventh and twelfth vertebra in the middle of the lateral 
surface. (For <lev<'lopment see p. 98.) 
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108. Ninth thoracic to the 

Foveaco.uu..uper.or secoHcl lumbaF vertebpa. 

vertebra thoracalis IX 
to vertebra lumbalis II, 

from the right and somewhat from behind. 

The lower two Tertebrae 
thoraeales approach in many parti- 
culares the form of the vertebrae lum- 
bales, the twelfth thoracic vertebra 
especially. The processus articulares 
superiores of the latter are, like those 
of tlie other thoracic vertebrae, usually 
jilaced nearly frontally; their processus 
articulares inferiores on the contran, 
like those of the lumbar 
vertebrae, nearly sagittally. 
This change in the direc¬ 
tion of the processus articu¬ 
lares may occur even at the 
eleventh thoracic vertebra. 

Further, on the poste¬ 
rior surface of the pro¬ 
cessus transversi and arti¬ 
culares superiores small 
projections are present 
which resemble in form 
and position the processus 
accessorii and mamillares 
of the lumbar vertebrae (see 
p. 79); these are usually 
distinctly marked on the 
twelfth thoracic vertebra, less 
so on the eleventh and tenth. 
The processus transversi 
are short and directed 
markedly backward. 
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109. Third lumbar vertebra, vertebra lumbalisIII, from above. 

The five rertebrae Inmbales (lumbar vertebrae) (see also Fi^^ 108) are higher and 
broader than the cervical and thoracic vertebrae. Their bodies have flat connecting surfaces, 
varying from a hean-shaped to a transversely oval form. The foramen vertebrate is narrow 
and tringiilar. The processus articulares are vertical; their facies articulares lie nearly in 
siigittal planes; the facies articulares superiores are concave behind and hollowed out median- 
ward, the facies articulares inferiores are convex in front and lateralward, so that the two 
belong to a cylinder-mantle, the axis of which is situated behind the pnH*essus spinosus; every* 
two processus articulares sujreriores surround the processus articulares inferiores of the next 
vertebra above as an axle-box does an axle. On the posterior mai-gin of the precessus arti¬ 
cularis superior a blunt bony mass, the processus maxillaris, projects backward. The pro¬ 
cessus spinosi are flat and high, pass straight backward, end in a swollen extremity and an* 
often bent h<x>k-like, downward. The processus transversi arise in front of the processus 
articulares from the region of the radix arcus vertebrae; they are thin, flat and dii'ected only 
slightly backward. They are considered from their largest part to be homologues of the ribs; 
the corres|)onding part is accordingly also designated as the processus costarius; this is some¬ 
times especially large on the first lumbar vertebra and united by a joint with the rest of the 
l)rocess; it is then called a lumbar rib (s(*e Fig. 117, No. 8). On the posterior surface of 
the root of the transverse process, lateral from and below the processus mamillaris, a small, 
variably develoiK'd nodule, the processus accessorius, projects backward. (For develoj)ment 
st*e p. flS.) 

The fifth lumbar vertebra (see Fig. 117, N(». 9) is peculiar in that its body excels all tlie 
others in size; furthermore its body is essentially higli(*r in front than behind; its processus 
transversi arc short, thick and bluntly wedge-shai>e(l, springing with a broad base from 
the posterior segment of the body and from the root of the arch and directed lateralward and 
a little backward and upward; the processus articulares superiores are directed more backwards, 
the processus articulares inferiores more forwards, than those of the other lum))ar vert4‘brae. 
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110. SclCrUrn, os SQCKUITI, from in front and below. 

The five vertebrae sacrales are distinctly separated from one another in youth only; 
in the adult they are fused to a single bone, the 09 sacrum (see also Figs. Ill—114), which 
is situated below the lumbar vertebra and is the largest and broadest bone of the vertebral 
column. (For development s(^ p. 98.) 

The os sacrum is wedge-shaped, broad above (basis)^ pointed below (apex) and often 
a little more bent about the middle of the third vertel)ra; it is broadest in the region of the 
first sacral verb'bra, narrows itself somewhat at the second, again usually broadens somewhat at 
the third vertebra, and from there on constantly diminishes in width; near the tip it possesses 
an ineisura one on each side: its sagittal diameter also diminishes (‘ssentially from above down¬ 
ward. Its anterior inferior surface, facies pelrina, loctking into tlie pelvis, is concave, its 
posterior upjier surface, facies dorsalisj is convex. 

The anterior interior surfiice, facies pelvina, is in general smooth and concave. In 
the middle, four lineae transversae are to be scon, lines corresponding to the places where 
the five individual bodies of tlie sacral vertebrae have grown together. IjatenU from them 
on each side lying in a vertical series over one another arc the four foramina sacralia an- 
teriora, which behind and medianward lead into the canalis sacralis (see Fig. 113), but, 
lateralward, run out intr) grooves on the anterior surface of the partes laterales. The foramina 
sacralia anteriora diminish in size from altove downward; below the last one, near tlie apex 
ossis sacri, is a notch which is closed by the processus trausversus ossis coccygis and by the 
ligameiitum sacr»*c(K‘cygeum laterale to form a fifth f uamen sacrale. The apex ossis sacri 
presents a small oval, flat surface which is formed by the body of tlie fifth sacral vertebra 
only and is united at the symphysis sacrovoccyyca with the upiMT surface of the coccyx. 
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111- SclCrurn, os socruin, from behind and above. 


The facies dorsalis ossis saeri is very rough and convex from above downward and 
from right to left. On it five rows of processes and projections run downward, almost parallel 
to one another. The middle row, crista sacralis media y has resulted from the fusion of the 
processus spinosi and is most marked; it presents often an uninterrupted ridge and four tube¬ 
rosities corresponding to the processus spinosi of the four vertebrae, but is frequently incom¬ 
plete. I.ateralward on each side lies the crista sacralis articularis; it is to be considered as 
the processus articulares fused wdth one another and usually projects only moderately above 
the surface and cjin sometimes be recognized as oblong grooved projections one on each side of 
the foramina sacralia. Lateralward from this, separated from it by the foramina sacralia pos- 
teriora, is the crista sacralis lateralis; it arises from the fusion of the processus transversi, 
consists of a row of tuberosities and is usually more distinctly marked than the crista sacralis 
articularis. The four foramina sacralia posteriora like the anterior, are situated on both 
sides in nearly parallel rows; they are smaller and more rounded than the anterior ones; they 
lead (see Fig. 113) forward and medianward into the canalis sacralis, forward and downward 
to the foramina sacralia anteriora. 

Corresponding to the upper end of the cristae sacrales articulares the two completely deve¬ 
loped processus articulares superiores of the first sacral vertebra pass vertically upward; 
their facies articulares superiores are directed backward and somewhat medianward and articu¬ 
late with the processus articulares inferiores of the fifth lumbar vertebra. From the lower end 
of the cristae sacrales articulares the two small cornua sacralia pass downward to meet the 
cornua coccygea ossis coccygis. Medianward from them lies the lower opening of the canalis 
sacralis, hiatus sacralis; it is usually triangular and varies much in size and arises from the 
incomplete closure of the arch of the fifth lumbar vertebra and the absence of its processus 
spinosus. 

Spalteholx, Atlas. 4Ui ed. Q 
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112. Sd.CrUrn, os SOCtUlfn, from above. 



CrisU sacralia media 
Canalis sacralia 

Purs lateralis 


Foramen iutervertebrale 
Foramen sacrale posterius 


113. Transverse section through the sacrum 

at the level of the second pair of foramina sacralia. 

T1h‘ ant«‘nnr upiMT i^iirraco uf tbo sacrum, basis ossls sacri (sco also Figs. 110, 111 
ami 114) contains in tlic ini'Mlc a somewhat ])rojccting, transversely oval, flat surface slight¬ 
ly (lcprc»c(l ami ronuh in the middle (the jiinetnre of the 1*^ sacral vertebra), with which the 
body of the iilth hinihar vertehra is connected hv means of an intervtTtehral disc. Behind 
this lies the n|>i»er. triangular opening t»f the canalis,sacralis which passes through the sticnim 
as a liatteiK’d, triangular canal from above downward and reaches its lower extremity in the 
hiatus sacralis mi the ]M>sterior surface, a little above the apex (see Figs. 2U2 and 203); with¬ 
in the hone at the junctions of the vertebrae sa<Tales going oil* from it on each side are four 
short canals (foraniina iniercertebralia) which arc continued H-sha]K‘d into the foramina 
sacralia antoriora and jM.stcriora. Latcralward from the upj>cr ojiming of the cnnalis siicralis 
the processus a'rtirulares supcriorcs (d* the F* sacral vertehra (.soc p. ,sl) project upward; in 
front of them lie the incisurae vertchrales supenores. Tin; lat<“ral ]Ktrtions of the basis ossis 
sacri are simx.th, somewhat conca\e and form the antorior, upper limiting surfaces of the pai'tcs 
lateralcs os>is sacri. 

Thn>ugh the union of tlio tilth luinhar vertebra with the >acrum there arises, at the 
site of junction in front, an angle projecting soniewlait downward and forward, the promon- 
toriu/n (U. T. saerovertebral angle) (see Figs. 2U2 and 2U3). 
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Tuberobilas liacralis ^ -ProceBsua urticularia superior 



114. Sacrum and coccyx, os sacrum and os coccygis. 

From the right. 

The portions which lie lateralward from the foramina sacralia are called the partes 
laterales ossis sacrl (see also Figs. 110—113); they have arisen through fusion of the trans¬ 
verse pr(K*essus and of rudiments (d ribs (on the upper thnv veidebrac). The partes laterales 
grow much narrower from al)ov(‘ downward and present on the upper part of their free lateral 
surfaces an uneven roughly triangular joint surface, facies auricularis, covered with cartilage, 
for union with the hip bone; it is formed in the main by the first sacral vertebra, less by the 
second and least by the third. Behind the facies auricularis lies a markedly roughened sur¬ 
face, tuberositas sacralis, to which are attiu*hed tbe 'lijg»imenta sacroiliaca iuterossea; medially 
and dorsally from it runs the crista sacralis lateralis along tlie facies dorsalis downwards. The 
part lateralis along its anterior and inferior surface helps to from the facies pelvina. 

Sometimes the uppermost vertebra of the sacrum is fused laterally with the pars lateralis 
only in one-half, while on the other half it has a shape similar to that of a lumbar vertebra; 
such a transition form is called a lumbosacral vertebra (see Fig. 117, No. 11). 

The sacrum usually presents certain ditferenecs in the two sexes. In man, it is longer, 
relatively narrower and also more markedly curbed; in woman it is shorter, relatively br(»a(ler 
and the curve is flatter (st^e Figs. lOG *203). 

G* 
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115 and 116. Coccyx, os coccygis. 

From in front. From behind. 

The OS coccygis (see also Fig. 114) lies as a small, triangular bone at the 

lower end of the vertebral column below the sacrum. It consists of from four to five 

rudimentary vertebrae coccygeae^ of each of which the body only, as a rule, is present. 
The first possesses still two small, transversely directed processus transversi and in 
place of the processus articulares superiores two flat processes, cornua coccygea^ directed 
upward. The succeeding vertebrae diminish in size from above downward and represent 
actually only small oblong or spherical pieces of bone. (For development see p. 98.) 

The upper surfiice of the coccyx is united with the tip of the sacrum by the 

symphysis sacrococcygea (see p. 180). The first, second and third coccygeal vertebra 
are usually united with one another by a layer of fibro-cartilage, the third, fourth and 
fifth by bony substance. Deviations occur very often in that the connections between 
the first three or that between the coccyx and sacrum ossify. 
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117. Collection of different werXehrdie and yQr±ehra\ varieties 
to illustrate the morphological value of the single parts (after Quain). 

1. Atlas; 2. epistropheus; S. fifth cervical vertebra; 4. seventh cervical vertebra with cervical rib; 6. raid- 
thoracic vertebra; 6. first thoracic vertebra with ribs and a part of the sternum; 7. third lumbar vertebra: 
8. first lumbar vertebra with lumbar rib; 9. fifth lumbar vertebra; 10. first sacral vertebra; 11. lumbosacral 
vertebra; 12. fourth sacral vertebra of a young individual; 13. four coccygeal vertebrae. 

All the vertebrae are drawn as seen from above. 
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118. Seventh rib of right side, costa VH, from within. 

The twelve costae (rihs) (see also Figs. 119—123, 126—128) are thin, partly l)ony, 
])artly cartilaginous masses which go out on each side from the lateral surfaces of the thoracic 
vertebrae and which, forming an arch which is convex lateral ward, help to bound the thoracic cavity. 
Each thoracic vertebra corre.sponds to a pair of ribs; tliey are numbered from above downward. 
Tlieir length increases from the first the seventh; and decreases agjiin from the eight doT\Ti. 
(For the development see p. 99.) 

The upper seven (sometimes eight) pairs of ribs arc fastened directly to the stemiim 
in front near the median plane and are distinguished as costae verae (true ribs) from the 
lower five (sometimes four) pairs of ribs, the costae spuriae (false ribs), which arc indirectly 
connected with the stenium or else end free. The eleventh and twelfth ribs which are not 
joined either to the other ribs or with each otner, and which float freely in the abdominal 
muscles are named costae fluctuantes. 

Each rib consist of a longer posterior bony portion, os costale, and a shorter, anterior, 
cartilaginous portion, the cartilago costalls. 

Each 08 costale is s<»mewhath expanded at its vertebral end so as to form the capitulum 
costae (head of the rib); this possesses a small facies articularis capituli costae, covered over 
with cartilage, which is divi<led, on the rilis from the second to the tenth, by a transverse 
ridge, o'isfa capituli, into an uj»])er smaller and a bnver larg(‘r surface. By means of these joint 
surfaces the heads of the ribs articulate with the foveae costales of the bodies of the vertebrae. 
The portion of the bone adjoining the caj)itnlnm is somewhat narrowed, collum costae (neck 
of the rib), on the upper ribs more distinctly than on-the lower; the neck presents on its 
upper margin a longitudinal ridge, crista colli costae, which is continued lateralward upon the 
shaft and is absent only from the first and the last ri)»s; at its lateral extrcmity a small 
nodule, tubercnlum costae, projects backward and downward; this possesses a small facies 
articulai'is tuherculi costae, covered with cartilage, for articulation with the fovea costalis 
transversalis of the corresponding vertebra; it is largest on the first ribs and is absent, along 
with the joint surfaces, on the (tenth) eleventh and twelfth ribs. 
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119. Eighth rib of right side, COStO Vm, from behind. 

The middle piece or shaft of the rib, coryua costae^ forms lateralward from the tuhor- 
culum costae an angle which is directed backward and downward, the angulus costae. This 
lies on the first rib close to the tubercle; on succeeding ribs it is situated ever more lateral- 
ward ; it is most marked on the middle ribs and is absent from the last two ribs. The body 
of the rib is a flat plate of bone oblong oval in cross section with an internal and an external 
smooth surface; the external surface is directed vertically in the middle ribs, markedly upward 
in the uppermost ribs, more downward in tlie lowermost (sec Figs. 126—128). The cunature 
of a whole rib is double, since in the first place the surface of the shaft is bent so as to be 
convex lateralw’ard and in the second place, its upper edge is curved so as to be concave or 
CO-shaped. On the internal surface near the lower margin runs the s^dcus costae (for the 
V., a. and n. intercostalis); it begins at the tubercle, is most marked behind and becomes 
lost in front; on the first and last ribs it is absent or only slightly indicated. Tlie anterior 
extremity is less broadened and ends in a rough depressed surface for the reception of the 
costal cartilage. 

The cartilago costalis (costal cartilage) (sec Fig. 126) has in general th(' same 
shape as the rib. It unites in front with the sternum (1*^—7***) or is attached to the carti¬ 
lage of the next rib above (8^‘*—10^), or ends freely (IF** and 12“* ribs). (See p. 86.) 
The cartilages increase in length from the first to the seventh; from this on they decrease so 
tliat the cartilages of the eleventh ant twelfth ribs are only short pointed pieces. The first 
two costill cartilages only follow the same direction as the bony parts of their ribs, tlic others 
are curved upward at their anterior extremities, the upper ones more than the lower. The costal 
cartilages often become ossified in old age, the first most frequently. 
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120 and 121. First and second ribs of right side, 

costae / et II, from above and without. 

The first two ribs present certain peculiarities. 

The costa I (see also Figs. 126, 128 and 129) is on the whole directed equally 
obliquely forward and downward and possesses an \ipper surface directed somewhat 
lateralward and a lower directed somewhat medianward. It is broad and flat parti¬ 
cularly in front, and its anterior portion is but slightly cuned. On the upper surface 
a little in front of middle, near the medial border is a small nodule (sometimes only 
a roughening), tuberculum scaleni [Lisfranci] (for the attachment of the m. scalenus 
anterior); a very shallow furrow in front of this serves for the v. subclavia, a curve 
behind this, the sulcus suhclaviae, for the a. subclavia is usually somewhat more distinctly 
marked. Behind the latter lies another roughened area for the m. scalenus medius. 

The costa II (see also Figs. 126 and 128) is slender and about twice as long 
as the first and resembles the other ribs in its form much more than it does the first 
rib. On its lateral surface, somewhat in front of the middle, is a roughened area, the 
tuberosit€LS costae II (for the attachment of prongs of the m. serratus anterior). 
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122 and 123. Eleventh and twelfth ribs of right 
side, costoe XI ef XU, from below. 

The costa XI is like the COSta XII (see also Figs. 127 and 128), a delicate 
bone in which there can be sharply made out only a small capittdum behind without 
crista capituli; the coUum costae and tuberculum costae are practically absent as are 
also the angulus costae and the sulcus costae. The two ribs are, in their whole length, 
directed nearly evenly obliquely downward and curved so as to bo almost evenly convex 
lateralward and backward. The cross section shows rounded angles; in front the ribs 
become sharper and possess generally only a small cartilaginous tip. They form no 
joint union with the other ribs, but end free between the abdominal muscles; the eleventh 
rib is pretty uniformly turned obliquely downwards through its entire length. 

The twelfth rib is very variable in its length; when it is long, it runs parallel 
to the eleventh rib; when it is short, it runs more transversally and resembles the proc. 
transversus of a lumbar vertebra. 

Between every two adjacent ribs is an intercostal space spatium intercostale 
(see Figs. 126—128). Its form resembles that of the a^'acent ribs and varies with 
their shape and position. 
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124 and 125. 

From in front. 


Breast bone, sternum. 

From the right. 
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The stemiim (breast hone) (see also Figs. 126 and 128) lies as an unpaired oblong 
plate of bone in the median plane and helps to form the anterior wall of the thorax. It 
extends in general somewhat obliquely from behind and above, forward and downward and 
corresponds in position to the spine from the second or third to the ninth thoracic vertebra. 
Three parts are distinguishable: manubrium stemi, corpus stemi and processus xiphoideus, 
the parts being separated from one another by layers of cartilage which, however, in advanced 
age may ossify and lead to fusion. (For the development see p. 99.) 

The manubrium sterni is the broadest part, especially above; below it becomes 
somewhat narrower; its anterior surface is slightly convex, its posterior, flat. At the upper 
margin in the middle is a flat notch, incisura jugularis (0. T. presternal notch); near this, 
at the upper angle on ea<h side, is a somewhat deeper depression covered with cartilage, the 
incisura clavicularis, for articulation w ith the facies articularis stemalis claviculae; right below 
it at its widest place is an oblong mostly rough surface, the first incisura costalis (see below). 

The corpus sterni (0. T. gladiolus) is the longest portion; it is broadest at the junc¬ 
ture of the 5^** rib, gradually narrows slowly upwards and sharjdy downwards; its anterior sur¬ 
face, the planum stemale, and its posterior surface are flat. The manubrium and corpus arc 
somewhat movable upon one another where they are united at the cartilaginous synchondrosis 
stemalis (see Fig. 276); at the point of junction, whether the joint exists or even when it has 
become ossified, there is an angle, angulus sterni^ the size of which varies according to age, 
sex and individual; it changes during respiration. 

The processus xipboldens (0. T. ensiform process) forms the lower extremity; it is 
thin, longer than it is broad, very irregular in shape, often bifurcated or perforated by an 
opening. Late in life it usually fuses with the body. 

On each lateral surface of the manubrium and corpus are seven (s<.metimcs eight, see 
p. 86) notches, incisurae costales, for tlie upper seven (eight) ribs. The uppermost is mostly 
rough, the others are smoothly covered wdth cartilage. The uj>permost notch is in the manu¬ 
brium just below the incisura clavicularis (see above); the second at the point of union of 
manubrium and corpus, each forming a half of it; the third on the corpus nearly in the middle 
of the whole length of manubrium corpus; the fourth to the .seventh (eighth) in the lowt‘r 
half, so that the inferior notches arc clo.ser and closer tog(‘ther, the two lowest often being 
fused to one; the seventh (and eighth) situated at the junction of the corpus with the pro¬ 
cessus xiphoideus may be situated partially in front of the latter. 

In the female, other things being equal, the corpus sterni is shorter than in the male; 
accordingly, the female sternum is, on the whole, shorter and looks relatively broader and 
plumper. 
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129. Thorax and Shoulder Girdle, viewed from above. 
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ISO. Fetus 8,5 cm 
long 

(about 12 weeks), 
from in front. 


131 and 132. Fetus 18,5 cm long (about 17 weeks), 
from in front. from behind. 


130—132. Spinal Column and Pelvis of human 

fetus. Magnif.: 3:2. 

(Tlie bone substance is colored red, the rest of the skeleton is made transparent.) 
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188. Atlas, viewed from above. 



nucleas in the corpus 



184. Epistropheus, from in front. 


• 137. 

Epistropheus of a fetu^ 

6 months old, 

from in front. Magnif.: 2:1. 

(The bone substaiu'o is red, the rest of the vertebrae 
transparent.) 
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186. First sacral vertebra, 

viewed from above. 


133-136. 

Vertebral bones of a newly 
born. 


138. Sacrum and Coccyx of 

an 8 month fetus, from in front. 

Miigiiif.; 1:1. 

(The bone substanee is colored nnl, the rest is trans- 
pa ivnt.: The nuclei in the aivus are not visible.) 


. Magnif.: 3:2. 

(The bone subshince i.s red, the rest of the ver¬ 
tebra transparent.) 

Spaltehola, Atlas. 4 th ed. 7 
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Bones of the Trunk. 


The Deyelopment of the Bones of the Trnnlr, 

All the bones of the tnink of the body are cartilaginous in origin. 

The Vertehrae (sec Figs. 130—132 and 135). Each vertebra (with the exception of 
the co(*cyx), develops from throe principal nuclei, one for the body of the vertebra and one for 
each half of the ueuml arch. The nuclei of the arches appear first (in the ninth week) and 
they begin in the cervical vertebrae in the second week, and gradually crop up down¬ 
wards. The nuclei in the bodies of the vertebrae appear soon after, first in the lower dorsal 
and first lumbar vertebrae, and from there spreading upwards and downwards. The arch nuclei 
grow forward anteriorly into the body of the vertebra and form its dorsolateral portion; they 
also give rise to the main mass of the processes. At birth, the three nuclei are separated only 
by cartilage. The fiising together of the arch nuclei begins in the first year, and progresses 
rapidly upwards but slowly downwards. In the 3*^ to 6 ^ year there takes place the bony 
union of the arch-nuclei with the body nuclei, beginning in the thoracic region. 

About the time of puberty there appear on the upper and lower surfaces of each ver¬ 
tebra thin bony epiphyseal plates, and at the summits of the processus spinosi and transversi 
little cup like epiphyses (usually double ones on the proc. spinosi of the cervial vertebrae), 
which do not fuse with the main nucleus until the twentieth year of life. 

Several of the vertebrae exhibit peculiarities. 

The Atlas (see Figs. 130—133). The arcus posterior and the massae laterales ossify 
from tw o symmetrical centres (a right and a left one), which correspond to the centres of the neural 
arches of the other vertebrae and appear in the ninth week. In the arcus anterior there appears 
a nucleus (sometimes two) in the first year, which fuses with the two others in the fifth to 
ninth year. The dorsal nuclei unite in the third to fifth year. 

The Epistropheus (see Figs. 130—132, 134 and 137). The lower part of the body and the 
two halves of the neural arch each receive a nucleus like in the third cervical vertebra. In 

the fourth to fifth month there appear in the base of the dens and in the upper part of the 

body tw'o symmetrical nuclei, which soon fiise with each other. The dens unites writh the body 
and with the lateral parts and these unite with each other in the fourth to sixth year. At 
the tip of the dens there appears a special nucleus in the second year, which unites with the 

main mass in the twelfth year. The body receives an epiphysis only at its caudal end. 

(.)n the seventh vertebra^ there appears very often in the second to fifth month a 
special nucleus in the ventral portion of the proc. transversus, which usually unites with the 
body after birth, but s(»metimes remains separate, incR^ases in length and may form a movable 
cen ical rib. 

The lumbar vertebrae. The proc. mamillar^s of the lumbar vertebrae, of the twelfth 
dorsal, and of the first siicral vertebra have at their summits special epiphyseal nuclei, which 
appear about the time of puberty or a little later and which grow together with the rest of 
the vertebra after the eighteenth year. 

The sacrum (see Figs. 130—132 and 138). Each sacral vertebra develops Gike even' 
other vei*tebra) from tliree main centres or nuclei, one for the body and one for each half of 
the neunil arch, which also forms the posterior part of the pars lateralis. The corpus nuclei 
appear in the first to third vertebra about the end of the tliird month, in the fourth and 
fifth, about the fifth to eighth month; the lateral nuclei appear in the upper vertebrae in the 
fifth and sixth month. Besides these there are formed in the tilth to seventh month, nuclei on the 
sides of the corpus, in the three, more rarely four or two upper vertebrae, which represent 
(!Ostal elements, and form tlie section of the pars lateralis which bears the facies auricularis. 
The latter nuclei fuse with the nuclei of the corpus and arch in the second to fifth 3 'ear: a 
little later they unite with each other. The lateral nuclei fuse with each other in the seventh 
to fifteenth year beginning above an<l progressing downwards. Besides these main nuclei there 
appear two epiphyseal j)iates for each bodv' (about the fifteenth year) and two for each of 
the lateral borders of the sacrum, one for tin? facies auricularis and one for the rough caudal 
part of the border (between the eigteenth and twecuitieth year). There are furthennore epiphyses 
also for the procc'ssus spinosi. 

The sacral vertebrae are separate from each other until the time of puberty. At that 
time the lateral portions of the vtTtebrae begin to grow together; then follows the fusion of the 
epiphyseal plates and the bodies ami the ossification of tlie intervertebral plates. This process 
begins at the lower vertebrae and extends upward, so that the sacrum becomes a single bone 
about the twenty-fifth year; at the same time the lateral epijdiyseal plates fuse also with the 
sacrum. 

The coccyx. Each coccyg»‘al vertel>ra os.sities from one nucleus, of which the first one 
appears in the first y(‘ar, the others much later, some not before jniberty. The three lower ones 
unite usually ab<*ut the thirtieth 3 'ear. 
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139. The sternum and the rue ribs of a fetus 
7 months old. Magnification 1 : 1. 

(The bone substance is colored red, the rest is made transparent.) 

The ribs. The centres of ossification first appear in the sixth and seventh ribs (about 
the end of the second month), and then extend rapidly to the other ribs, so tJiat most of 
them have their nuclei at the end of the second month. The ossifying process begins in the 
region of the angulus costae and extends quickly to the head; the final relation between the 
costal bones and cartilages is reached in the fourth month. At the time of puberty there 
appear epiphyseal nuclei, one at each head and two at the tuberculum costae, which fuse 
with the corpus costae after the twentieth year. 

The Sternum possesses many centres of ossification, which vary extraordinarily both in 
regard to their place and time of appearance. The ossifying process usually begins with one 
nucleus in the manubrium in the third to sixth month; beside this one there often develop 
a number of accessory nuclei. Soon afterwards there begin to a])pear in the corpus five to 
seven partly paired and partly unpaired nuclei; these of the last segment develop only alter 
birth, in the first year of life. The nuclei of the corpus fuse together in irregular order in 
the sixth to twenty-fifth year. The processus xiphoideus acquirt*s a centre of ossification at 
its base, which appears in the sixth year or later. 
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140. Right shoulder blade, scapula. from in front. 

Tli«‘ scapula (shanhlrr bl(nlt') (m-o also tioiin-s llMl, 141 144) is a broad, flat, thin, 

trian^Milar hoiu* which lios upon tlie upper i>art of the wall <4 the thorax so that the lateral 
aui^le projects lateralward ever tlu‘ thorax: its iu*‘'li;il inarLrin, Avhen tin* arm is hangint'down, 
runs in its lower i)ertion nearly parallel to the median plane and ext(*nds from the second or 
thirl to the seventh or ei;,dith rib. It lies freely movable betw(‘cn the muscles and is 
conn(‘cte<l by joints lateralward witli the clavicle and with tlu' humerus only. (For develoj)- 
inent see p. l*2fl.) 

The shouhler bladtf has thre(‘ mar^dns: tlie thin, shortest. u]>per, murtjo auperior, which 
l)resents on its latenil extriunity a notch, the itiristira saipnldr 1(4. T. suprascapular notch), 
the lonp'st. medial maririn, marqo vcrtthralifi: the thick, lateral mar^dn, margo a^xillaris. 
These mar^dus meet in three an^rles: the blunt, thick atignJns inf'rrior, the shar]MT, thinner 
aufpdns mrd'ialis ((). T. su{)erior aiiirlei and the nufinlns Idtrnilis ((). T. anterior anerle); Uie 
latter su|)]M)rts the surface for arti«-ulation with the humerus (sec p. Itrii. 

Tlie anterior surfaet;, facies costalis, is markedly conca\e in its upjH*r lateral part, 
forming the fossa suhscd/oildris; in other ]»arts it looks smooth exc-t‘pt for several ridges, 
lineae musculareH, directed toward the lateral angle, to which are attached tendinous hands 
of the m. subscapularis. 


Digitized by t^ooole 





Bones of the Upper Extremity. 


101 



Angulas inferior 


Angalae medUliB 


Fosea 

BupraeplDBU- 


Margo r 
▼ertebrallB 


Tuberositas 

iofraglenoidalis 


^Fossa infraspinata 


Margo axillaris 


Margo superior 

I ProcesBos coracoideus 

Spina scapulae 


Acromion 


Caritas glenoidalls 
Angulus lateralis 
-Colium scapulae 


141. Right shoulder blade, scapula, from behind. 

The posterior surface of the shoulder blade, facies dorsalis scapulae , is convex and 
subdivided by a bony projection, spina scapulae, which ascends at about the junction of the 
upper with the middle third, into the upper smaller, deeper fossa supraspinaia and the lower, 
larger, flatter fossa infraspinata. The si)iim scapulae is low where it begins at the margo 
vertebnilis and develops gradually to a v(‘ry powerful high plate of bone which pos.s»‘sses an 
upper surface, directed also somewhat forward, and a lower surhice, looking also somewhat 
backward. The free margin is broad. A strong proc(‘ss (the acrotnion) goes from the side 
of it, first lateralward, then forward; it looks flattened out in its most anterior part and 
presents an iipi)er and a lower surface; near its apex it presents medianward a small oval 
facies articularis acromii fur articulati<»n with the facies articularis acromialis elaviculae; the 
acromion is rarely, in the adult, separatt'd by cartilage from the s])ina scapulae. 
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Acromion 



142. Right shoulder blade, scapula, from without. 

The ang^ulns lateralis scapulae becomes markodlv broader externally and is marked 
off fnun the rest of the shoulder bla<le by a shallow p-oove or nt‘ek, collum scapulae. The 
surface wliich is turned lateralward, the cavitas (jlmoidalls, is somewhat concave and is 
covered with cartilaj^e; it is nearly c»val in sha[»e and is broader below than above; there is 
a slight indentation in the upp(T j)art of the ant<‘rior mari^'in. A rou^dmess just above this, 
the tuberositas supraglenoidalis (0. T. suf)ra."lenoid tuberc le), ^ives orig’in to the caput longum 
m. bicipitis; another, lar^^er, below it, at tbe u[)permost end of the mar«:o axillaris, tuberositas 
infraglenoidalis gives origin to the caput longum in. tricijutis. 

Between the cavitas gleuoidalis and tbe incisura scapulae, arising from the margo 
su])erior, is the processus coracoideus (crow's beak process); it is thi«*k, rounded, runs first 
forward and upward, and them, making a mark<Ml br»ok-like cuirvc' forward and lateralward, ends 
in a blunt tip. Ver\' raredv it is sc'parate from the rest (A' the b«‘nc‘. 
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M. ooracobrachUliB 




143 and 144. Right shoulder blade, scapula, 

from in front, with the muscular attachments. 
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145. Right collar bone or clavicle, clavicula, from above. 
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146. Right collar bone or clavicle, clavicula, from below. 

The clavicula (key^ clavicle or collar hone) (see al8<* Fi*;. 129) is a short, strong, 
evlindrical bone bent CO-like which runs transversely in front of tlie first rib, going out on 
each side fi*om the upper (‘nd rd the stenium, and is attaclied at its lateral extremity to tho 
acromion scapulae. 

It is divisible into a shaft and two extremities: that directed toward the sternum^ 
cxtremitas sternalis, and that Inolving toward the scafmla. extremitas aci'omialis. (For deve- 
lopmont s(*o p. 120.) 

The shaft is bent convexly forward in its medial half; in its lateral half crmvexly 
backward. It is triangular witli rounde<l angles esjiecially medianward. The cxtremitas 
shu'iialis is thickened and (uids with the approximately triangular, cuned facies articularis 
sternalis covered with cartilage, which lie.s in the incisura clavicularis shumi. Somewhat lateral- 
ward fr(»m it, at the jun<*ti<»n of tlu' inferior with the posterior surfiu-e, the tuherosiias costalis 
((). T. Impression for rhomboid ligament) (for the lig. costoclaviculare) is visible. The extremitas 
acromialis is somewhat broadened and is flattened from above downward: at its extreme end 
it is turned somewhat forward and supjiorts there the small, oval, flat facies articulari» 
acromialis for articulation with the facies arti«*ularis acroinii .scapulae. Just niedianw’ard, near 
this, on the lower surface lies the oblong, roiigli tubrrosifas coracoidea (0. T. impression for 
conoid ligament) (for the lig. coracoclaviculare). 
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M. trapezioB 



147. Right collar bone or clavicle, clavicula, from above, 

with the muscular attachments. 



148. Right collar bone or clavicle, clavicula, from below, 

with the muscular attachments. 
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149. Right humerus, 

hunBKUS, from in front. 

The hnmerns (upper arm hone) (see 
also Figs. 150—155) is a long cylindrical bone 
which articulates above with the slioulder 
blade, below with the bones of the forearm. 
It is divisible into a body or shaft, corpus 
hutnerif and two extremities. (For develop¬ 
ment see p. 126.) 

The corpus humeri (shaft) is more 
cylindrical above, distinctly triangular below; 
its suri’aces are called the facies posterioTj 
the fanes anterior medialis (0. T. internal 
surface) and the facies anterior lateralis 
(0. T. external surface); the posterior surfac*e 
is separated from the two anterior surfaces 
by the margo medialis (0. T. internal border) 
and the margo lateralis (0. T. external 
border) both of thesf* being esi)ecially sharp 
and prominent l>elo\v. On the facies anterior 
lateialis somewhat above the middle is a broad 
rough surface, tuberositas deltoidea (for the 

m. deltoideus): behind this, on the posterior 
surhict' lies a shallow groove, the sulcus nervi 
radialis (0. T. musculospiral groove) (for the 

n. radialis), which begins on the medial margin 
and descends like a long drawm-out spiral to 
the lateral margin. A large foramen nutricium 
is often noticeable near the middle on the 
medial margin; it leads into a canalis nutricius 
directed distalward. 

The upper extremity is broadened 
and supports the caput humeri which is 
covered with cartilage; this is nearly hemi- 
sidierical and directed upward and median- 
w’ard. It is separated from the rest of the 
bone by a constriction, the collum anatomicum 
(anat(>ini<al n«‘ck). Cb>se to this lie two 
eniinmcos; directed exactly lateralward is the 
tuberculum majus (U. T. greater tuberosity), 
in fmiit of this dinrted forw’ard, the tuber¬ 
culum minus (O. T, lesser tuberosity); running 
forward and downward from both of these are 
ridgt's, the crista tubernili majoris (0. T. 
j)osterior bici|)ital ridge) and the crista tuber¬ 
culi minoris ((). T. anterior bicipital ridge). 
Betwt*(‘n the tubc'icula and the cristao i*uns 
the de(‘p sulms intertubercularis (0. T. bici- 
])ital groove) U»*r the tendon of the caput 
loMguin m. bicipiti.s). At the junction of the 
uj)jMT c.xtrcmity with the corpus humeri lies 
the collum chirurginim (surgical neck). 
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150. Right humerus, 

humerus, from behind. 

The lower extremity of the 
humerus is somewhat thinner but 
broader than the shaft. From each 
side of it projects a rough eminence, 
the epicondylus medicdis (0. T. internal 
condyle) and the epicondylus lateralis 
(0. T. external condyle). These lie in 
the lines of continuation of the margo 
medialis and the margo lateralis and 
give attachment to muscles and liga¬ 
ments of the elbow joint The epi- 
condylns medialis is the larger and 
presents on its posterior surface a 
shallow groove, suicus nervi ulnaris 
(for the n. ulnaris). 

Between the two epicondyles lies 
a joint surface, covered with cartilage, 
for articulation with the bones of the 
forearm, the axis of which is in oblique 
relation to the long axis of the corpus 
humeri. The articular surfaces consist 
of a medial, rollershaped surface, troch¬ 
lea humeri (for articulation with the 
ulna), which extends also upon the 
posterior surface, and of a lateral, 
smaller capitulum humeri (0. T. capi- 
tellum or radial head) (for articulation 
with the radius), shaped like the segment 
of a sphere, which is not continued upon 
the posterior surface. Above the trochlea, 
both in front and behind, is a deep 
depression; that in front is called the 
fossa coronoidea, that behind, the fossa 
olecrani; between the two the bone is 
very thin and may be absent. On the 
anterior surface, above the capitulum 
humeri, lies the smaller fossa radialis. 
These three depressions are not covered 
with cartilage. 
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151. Right humGrUS, humetus, upper extremity, 

from above. 
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152. Transverse section through the lower half 
of the right humerus. 
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153. Right humerus, humerus, lower extremity, 

from below. 
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154 and 155. Right humerus, humerus, 

with muscular attachments. 

From in front. From behind. 
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156. Right ulna, ulna, 

from in front. 

The ulna (see also Figs. 157, 
161—163, 179) is a long, cylindrical 
bone which is thicker at its upper than 
at its lower extremity. It lies on the 
side of the forearm corresponding to the 
little finger, is united above by a joint 
with the upper arm, below, only in¬ 
directly, with the carpus; it is united 
by joints with the radius both above 
and below. (For development see p. 126). 

It is divisible into a shaft or 
corpus, and two extremities. 

The shaft, corpus ulnae, is 
bent slightly so as to be convex toward 
the side of the little finger and is 
triangularly prismatic. Of its three 
surfaces, the facies medialis (0. T. 
internal surface) on the side corresponding 
to tlie little finger is narrow; it goes over 
at the rounded margo volaris (0. T. 
anterior border) in front and the margo 
dorsalis (0. T. posterior border) behind, 
into the broader faxnes volaris (0. T* 
anterior surface) and facies dorsalis 
(0. T. posterior surface). These meet 
with their radial borders in the sharply 
projecting crista interossea (0. T. ex¬ 
ternal or interosseous border). A fora¬ 
men nutricium often lies near the crista 
interossea at the middle of the length 
of the volar surface and leads into a 
canalis nutricius directed proximalward. 
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157. Right ulna, ulna, 


Olecranon 


from the radial side. 

The upper extremity of the 

ulna is thickened and ends with a 
rough strong process, the olecranon; 
beneath it, projecting cornice-like from 
the volar surface, is the strong processus 
coronoideus. Between these two pro¬ 
cesses lies a deep notch, covered with 
cartilage, the incisura semilunaris, (0. 
T. greater sigmoid cavity), in which the 
trochlea humeri is received. On the 
radial side of the proc. coronoideus the 
smaller, slightly concave, incisura ra- 
dialis (0. T. lesser sigmoid cavity) (for 
the capitulum radii) is visible. Passing 
obliquely backward and downward from 
this is a sharp bony ridge, the crista 
m, supinaioris (for the origin of the 
m. supinator). Somewhat below the 
proc. coronoideus lies a broad rough 
surface for tho attachment of the m. 
brachialis, the tuberositas ulnae. 

The lower extremity is nar¬ 
rower and forms a small rounded head, 
capitulum ulnae. This is covered with 
fibro-cartilage not only on its distal 
surface but also in the largest part of 
its circumference, the circumferentia 
articularis (for the incisura ulnaris 
radii). On the side corresponding to the 
little finger, the small blunt processus 
styloideus projects distalward. 
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15S. Right radius, 

radius, from in front. 

The radius (spoke) (see also 
Figs. 159—163, 179) is a long 
cylindrical bone, thickened at its lower 
end which occupies the side of the 
forearm corresponding to the thumb. 
It articulates above with the upper arm, 
below enters into the joint between the 
bones of the forearm and those of the 
wrist and rotates above and below on 
the ulna. (For development see p. 126.) 

It is divisible into a shaft or 
corpus and two extremities. 

The corpus radii or shaft is 
bent so as to be somewhat convex 
toward the thumb side and is triangu¬ 
larly prismatic. The narrowest of its 
three surfaces, facies lateralis (0. T. 
external surhice) is directed toward the 
thumb side; it adjoins at the rounded 
margo dorsalis (0. T. posterior border) 
behind and the margo volaris (0. T. 
anteri(^r border) in front, the broader 
facies dorsalis (0. T. posterior surface) 
and facies volaris (0. T. anterior sur¬ 
face). The ulnar angle formed by these 
two surfaces is especially sharp and is 
called the crista interossea (0. T. 
internal or interosseous border). A 
foramen nutricium is often visible at 
a spot corresponding to that on the 
ulna; the canalis nutricius is directed 
proxiinalward. 
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159. Right radius,riifc 

from behind. 

The upper extremity of the 
radius supports the button-shaped 
capituhm radii (head); this is for the 
most part covered with cartilage and 
proximalward presents a small flat 
depression, fovea capiMi radii (for 
articulation with the capitulum humeri); 
its circular periphery covered with car¬ 
tilage, circumferentia articularis, mo¬ 
ves in the incisura radialis ulnae. Just 
below the capitulum the bone is narrowed 
to form a neck, collum radii, and close 
below this spot, projecting ulnarward and 
volarward, is the tuberositas radii 
(0. T. bicipital tuberosity) (for the 
attachment of the m. biceps brachii). 

The lower extremity is mark¬ 
edly broadened, quadrilateral. Its an¬ 
terior surface is smooth and slightly 
concave; its posterior surface is sub¬ 
divided by several longitudinal ridges 
into grooves for tendons (see Fig. 163). 
The distal terminal surface, facies arti¬ 
cularis carpea, covered with tough 
fibrocartilage, is slightly concave and 
triangular; it is subdivided, usually 
distinctly, into a triangular radial part 
(for the os naviculare) and a quadran¬ 
gular ulnar part (for the radial portion 
of the os lunatum). On the ulnar side 
is a small notch covered with cartilage, 
the incisura tdnaris (0. T. sigmoid 
cavity) (for the capitulum ulnae and 
the discus articularis). Projecting distal- 
ward from the angle on the thumb side 
is the short, blunt, quadrilateral-conical 
processus styloideus. 
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160. Transverse section through the middle of 
the bones of the right forearm. 
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161. Lower extremity of the bones of the right 

forearm, from below. 

The lower extremity of the bones of the forearm (see also Figs. 1 SO 
and 291) which forms the articulation with the carpus, presents on its distal surface 
the facies articularis carpea radii and the capitulum ulnae. The former articulates 
directly with the os naviculare manus and the radial part of the os lunatum. The 
capitulum ulnae on the coutrary does not touch the ulnar part of the os lunatum and 
the os triquetrum, situated distalward from it, directly, but is separated from them by 
a discus articularis. 

On the sides of this surface the two processus slyloidei are visible. 
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162 and 163. Bones of the right forearm, 

with the muscular attachments. 

from the surface corresponding from the side corresponding to 
the hollow of the hand. the back of the hand. 
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Ob mulUnc^lum minuB Os capitatum Ob hamatum 


164—171. Bones of the right carpus, ossa carpi, 

shown singly, from the volar surface. 

The ossa carpi (wrist hones) (see also Figs. 172—180, 182, 183) are arranged 
in two transverse rows of four each: the ])r(»xiinal (numhered from the thumb side) consists 
of the os navkulare manus, os lunatum, os iriqnetrumj os pisifortne; the distal of the os 
multangxdum majus, os multangulum tninus^ os capitatum, os hamatum. (For the develop¬ 
ment see p. 127.) 

The 08 nayicolare rnanns (0. T. s(*a[)hoid hone) presents proximally a convex articular 
.surface (for the radius), on its distal smiat't*, a cenvex articular surface (for the ossa mnltangnla 
majus et minus), on the ulnar .surface j)roxiinahvard a small crescent .shaped, almost flat arti¬ 
cular surface (f(»r the os lunatum) and distalward a concave surface (for the os capihitum). 
On the volar surface lies the tuhercuJum ossis 7iavi(^daris. 

The 08 Innatnm (O. T. sfunilunar hone) j)r('>ents jfroximallv a markedly convex articular 
surface (for tho radius and f<'r the discus arficuliiris (»f the joint fornuMl hy the forearm with 
the hand), distally, a imirkodly eoueavo articular surlace (for the es capitatum) and a narrow 
.slightly e«incave one (fm* the (.s hamatiim); radiahvard lies a small crescent shaped, almost 
flat articuliir surfaeo for tho os naviculare, ulnarward a small square, Ihit articular .surface for 
the os triipietmm. The volar surface is s(pjare, and larger than the dftrsal. 

The 08 triqnetrom (O.T. cunoil<>rm hone) (has proximally a small, convex articular 
surface (for the di>cus articularis of the jniut formed hy the forearm with the hand), di.stally, 
a large surface curved like the thread of a scr.'w (hu- tho os hamatum), radialward, a small 
flat one (Idr the os lunatum) and on the volar surface a small. Mat. rounded articular surfinx' 
(for the (ts i)isiforme). 

The 08 pisiforme is a small, egg-shajH'd hone which dor>alward j>re>(‘nts a .small, flat, 
rounded arti<*ular .surface (for the os tidpietrum). 
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172—179. Bones of the right carpus, ossa carpi, 

shown singly, from the dorsal surface. 

The 08 multaiigiilani majns or largo multangular hone (0. T. trapezium) has 
proximally a slightly concave articular surface (for the os naviculare), distalward a saddle- 
shaped surface (for the os metat^rpale I), ulnarward a proximal somewhat larger, concave sur¬ 
face (for the os multangulum minus) and a small distal surface (for the os metacarpale H). 
On the volar surface is a small projection, tuberculum ossi multanguli majoriSf and ulnar¬ 
ward from it a groove (for the tendon of the m. flexor carpi radialis). 

The 08 maltangnlnm miiiii8 or small multangular bone (0. T. trapezoid bone) 
presents proximally a slightly concave articular surface (for the os naviculare) distalward a 
flat saddle-shaped surface (for the os metacarpale II); on the radial surface lies a slightly 
convex articular surface (for the os multangulum majus), on the ulnar a feebly concave surface 
(for the os capitatum). The dorsal surface is rough and distinctly larger than the volar one 

The 08 capitatum (0. T. os magnum) is inserted in its proximal part into the deep 
concavity formed by the os naviculare and the os lunatum. It supports there a markedly 
convex articular surface (for the os lunatum), distalward a tripartite, almost flat, articular 
surface (for the ossa metacarpalia II, III, IV); radial ward are convex articular surfaces for the 
08 naviculare and the os multangulum minus, ulnarward a flat articular sometimes divided 
surface for the os hamatum. The volar surface is narrower than the dorsal, and shows a long, 
rough projection. 

The 08 hamatum or hook bone (0. T. unciform bone) presents a large, articular sur¬ 
face, curved like the thread of a screw (for the os lunatum and the os triquetrum) directed 
proximally and at the same time ulnani^ard; distally is a double more or less flat articular 
surface (for the ossa metacarpalia IV, V) and radialward a single, flat, sometimes divided 
articular surface (for the os capitatum). On the volar surface a flat somewhat curved process 
projects radially upward, the hamulus oasis hamati (0. T. unciform process). 
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180. Right wrist and neighboring bones, 

in transverse rows, separated from one another, from the volar surface. 
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The first carpal row (see also Fi^. 291), considered as a whole, has proximalward 
an elongated oval, markedly convex, articular surface, in the formation of which participate 
the os naviciilare and the os luuatum especially, the os triquetrum to a less extent; the os 
naviculare and the radial part of the os lunatum articulate with the facies articularis carpea 
radii, the ulnar part of the os lunatum and the os triquetrum with the discus articularis 
situated below the capitulum ulnae. The os pisiforme takes no part in the articulation with 
the bones of the forearm nor in that with the second carpal row, but is simply attached, 
to the volar surface of the os triquetrum. Distal ward the first carpal row is bounded by a 
surface, the radial portion of which (formed by the os naviculare) is convex and projects 
markedly distalward, and its ulnar portion (formed by the ossa naviculare, lunatum, triquetrum) 
represents a markedly hollowed out depression. 

The second carpal row (see alse Fig. 291) ends proximalward in a surface, the 
radial portion of which (formed by the ossa multangula majus et minus), is concave and its 
ulnar part (formed by the os capitatura and os hamatum) represents a head projecting markedly 
proximalward. These proximal surfaces are approximately impressions of the corresponding 
distal surfaces of the first carpal row. The distal boundary of the second row is formed by a 
wavy surface in which the ossa metacarpalia are deposited; furthest radialward lies the saddle- 
shaped surface for the os metacarpale I (formed by the os multangulum majus); after this 
comes the surface for the os metacarpale 11 (formed chiefly by the os multangulum majus et 
minus and partly by the os capitatum); then the surface for the os metacarpale HI (formed 
by the os capitatum), then the surface for the os metacarpale IV (formed chiefly by the os 
capitatum and partly by the os hamatum) and finally, the surface for the os metacarpale V 
(formed by the os hamatum). 

The carpus (wrist) (sec Figs. 182 and 183) is on the whole almost quadrangular, 
and narrower proximally than distally. It is besides curved so as to be somewhat convex 
dorsalward and, accordingly, volarward forms a groove which is made deeper by the fact that 
the radial and the ulnar sides are somewhat elevated; radialward are the tuberculum ossis 
navicularis and the tuberculum ossis multanguli majoris which together form the eminentia 
carpi radialis; ulnarward the os pisiforme and the hamulus ossis hamati project upward and 
form the eminentia carpi ulnaris. The groove bounded by the two eminentiae carpi is called 
the sulcus carpi; it is converted into a complete canalis carpi by the ligamentum carpi 
transversum which extends between the eminentiae; through this canal go the tendons, vessels 
and nerves to and from the fingers. 
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181. Metacarpal bone and phalanges of the third 
finger of the right hand, os metacarpale III et phalanges 

digifi ///, from the dorsal surface. 
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The five 088a metacarpalla (see also Figs. 180, 182—185) are short cylindrical bones, 
each of which is divisible into a shaft, or corpus y a proximal extremity, basis y and a distal 
extremity, capitulum. The whole bone is curved, so as to bo slightly convex toward the 
back of the hand. (For the development see p. 127.) 

The corpus or shaft is triangular so that one side looks dorsalward, the other two 
radial- and ulnarward; the latter surfaces meet in an angle directed volarward. On the volar 
surface is a large foramen nutriciumy which leads into a canalis nutricius directed in the 
thumb distalward, in the second to the fifth finger, proximalward. 

The basis is somewhat broadened and presents on its proximal surface an articular 
surface for connection with the carpus, between the second and the fifth finger also small 
articular surfaces on the radial and ulnar surface for the neighboring metacarpal bones. The 
basis ossis metacarpalis I (see Fig. 180), has a proximal saddle-shaped joint surface (for th^ os 
multangulum majus) but no lateml articular surfaces. The proximal articular surface of the 
basis ossis metacarpalis II is divided into three unequal parts (see Fig. 180 and p. 119); and 
the one for the basis ossis metacarpalis IV into two unequal parts. On the basis ossis meta¬ 
carpalis III, from the radial part of the dorsal surface, a blunt process, tbe processus styloi- 
deus ossis metacarpalis Illy (insertion of the m. extensor carpi radial is brevis) projects toward 
the carpus. The basis ossis metacarpalis V (see Fig. 180) presents proximalward a slightly 
saddle-shaped articular surface for the os hamatum and a flat articular surface on the radial side. 

Each capitulum possesses a spherical articular surface, covered with cartilage, which 
extends upon the volar more than upon the dorsal surface. On the two sides there are 
depressions and roughened areas for the ligaments of the joint. 

The four spaces lying between the ossa metacarpalia (see Figs. 182 and 183) are called 
spatia interossea metacarpu The first, between thumb and index finger is the broadest. 
They are all filled out by the mm. interossei. 

The phalange8 dlgitonim (see also Figs. 182 and 183) are three in number from 
the second to the fifth finger; while on the thumb there are two; they are caUed phalanx 
primUy secunduy tertia. Each phalanx is a short cylindrical bone which is divisible into a 
shaft or corpusy a proximal end, basisy and a distal end. (For the development see p. 127.) 

The corpus is flat volarward and curved dorsalward so as to be convex in transverse 
direction. A large foramen nutricium on its volar surfac^e leads into a canalis nutricius 
directed distalward. The basis is somew'hat broadened and possesses a deep articular surface, 
covered with cartilage, which on the first phalanx is simple, on the others is divided by a 
ridge. The distal end of the first phalanx of the thumb and AlSo of the first and second 
phalanx of the remaining fingers has a trochlea y a small transverse roller surface covered, 
with cartilage, with a groove in the middle; on the sides lie small depressioms for the 
attachment of the ligament of the joint. On the terminal phalanx the distal end is trans¬ 
formed to a bnad flat rough area, the tuberositas unguicularis, 

088a sesaiAoidea (sesamoid bones) (see Fig. 182) are small masses of bone which, 
embedded in tendons or ligaments, lie upon the other bones. There are constiintly five or 
almost constantly five such on the volar surface, two at the metacarpophalangeal joint of the 
thumb, one at the interphalangeal joint of the thumb and one each at the metacarpophalangeal 
joint of the second and of the fifth finger. (For the development see p. 127.) 
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182. Bones of the right hand, ossa manus, 

from the volar surface. 
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183. Bones of the right hand, ossa manus 


from the dorsal surface. 
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M. flexor cerpl radlalie M. flexor carpi nlnarU 



184. Bones of the right hand, ossa manus, 

from the volar surface, with tlie muscular attachments. 
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M. extensor carpi radialis brerls 



185. Bones of the right hand, ossa manus, 

from the dorsal surface, with the muscular attachments. 
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186. Skeleton of the right upper 
extremity of a fetus 5 months old, 

from in front. Magnif.: 1:1. 

(The hone substance is colored red, the rest is made transparent.) 

DeTelopment of the bones of the upper extremitj. They 
are all preformed in cartilaj^e. The clavicle is an exception in so 
fur as its primitive centre of deveh^pment appears prior to 
the formation of any cartilaginous matrix; the further development, 
however, takes place in this bone like in all the others from 
cartilage. 

Scapula. The main centre or nucleus api)ears in the 8*** week 
near the latenil angle and forms the body, the spine, and base of the 
glenoid cavity. In the first year of life, there appears a nucleus 
in the proc. coracoideus, which at puberty fuses with the main 
mass, and in the 10^*^—12^*» year there develops a subcoracoid 
nucleus in the basis of the proc. coracoideus and at the upper 
edge of the cavitas glenoidalis, which fuses with the main mass 
about the 18^*» year. Besides these there appear the following 
epiphyses: 1. in the acromion (2—3 which quickly fuse into one), 
appearing in the year, (unite with the spina in the 

20^*» year); 2. at the angulus inferior in the 18^ year; 3. in 

the margi) vertebralis in the 18^^ —20*^ year; 4. on the upper lateral surface of the proc. 
coracoideus in the 16^^—18^^ year; and 5. (Hi the upper surface of the cavitas glenoidalis 
in the —18^^ year. In the 18‘^ to 20^^ year there begins a union with the main mass 
of bone first of the epiphyses of the proc. coracoideus, then of those of the cavitas glenoidalis, 
then of the angulus inferior, and lastly of the niargo vertebralis. 

Clavictila. The shaft shows in the week a medial and a lateral nucleus which 
soon unite. At the sternal end there appears an ej)iphysis in the 18^**—20‘** year, which unites 
with the shaft in the 20**^—25**» year. 

Humerus (see also Fig. 187). The nucleus for the shaft first appears in the 6**^ to 
w'eek. At the proximal end there develops an epiphyseal nmieus for the caput in the 1®* to 
2 ed year, one for the tuberculum niajiis in the 1®^ to year, and one for the tuberculum minus (not 
constiint) in the —5^^ year; tliese soon c(»alesce in the — 6^*iyear, and unite with the shaft 
in the 16^** — 25^*^ year. At the distal end there appear, epiphyseal nuclei in the capitulum 
in the — 3year, in the eiucondyliis medialis in the 5^^ — 9^^ year, in the trochlea in the 
8 ^*^ —16^^ year, and in the epicondyhis lateralis in the lU*^—18^^ year; of these the three 
lateral ones first unite with each other and then (in the 10*^—l?^'* year) with the shaft, while 
the epiphyses of the epicondyhis nuMlialis unites with the shaft in the 18*^ year. 

Ulna (see also p. 188). The nucleus for tlie shaft aiipears in the 7**^ week. In the 
distal epiphysis a nucleus is formed in the — 9'*^ year (uni<*u in the 18*^ — 24*'** year), and 

in the proximal epiphysis in the 8'^ —14^^ year. (Union in the 17*^*^ year.) 

liadius (s. also Fig. 189). The iiuchMis of the shaft appears in the 7**^ w’cek. A 
nucleus in the distal epiphysis appears hetwei'u the 8*-^ month and the 3*’'! year; this unites 
with the shaft in the 21®^—25^** year. In the proximal e|)iphysis a nucleu.? first develops 
between the 4*^ and 9^^ year, and unites with the shaft in the n*-** — 2(3^** year. 
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Corpus (see also 186). 
A nucleus appears in the os capi- 
tulum and the os hamatum in the 
1®* year; in the os triquetrum in 
the year, in the os luna- 

tum in the —6^^ year, in the 

os naviculare, os multanj^ilum 
majus, and os mnltangulum minus 
in the 3^^—6^*^ year, and in the os 
pisiforme in the 10^**—14^^ year. 
In each bone there may occur two 
nuclei or centres of ossification. 

Ossa metacarpalia (see 
also Fig. 186). Each os metacarpale 
receives a nucleus for its shaft in 
the 9**^ week (in the order of IT, 
III, rV, V, I); besides these there 
is formed an epiphysis for the os 
metacarpale 11—V at the distal end 
in the 2“^—year, and for the 
08 metacarpale I at the proximal 
end in the year. The epiphyses 
unite with the shafts in the 15**^ to 
20^** year. 

IPhalanges (see also Fig. 186). 
In the 1®^ row there appear nuclei 
for the diaphyses in the week 
and for the proximal epiphyses in 
the 1®*—2“d year; in the 2“^ row^ 
nuclei for the diaphyses appear in 
the lU*'—12^*» week and nuclei for 
the proximal epiphyses in the 2“^ to 
3*^ year; in the 3*"^ row nuclei for 
the diaphyses in the week 

and nuclei for the proximal epi¬ 
physes in the year. So 

that in the hand, the nuclei or cen- 
ties of ossification for the end i)ha- 
langes, appear first, then come the 
ossa metacarpalia, then comes the 
first row of phalanges, and lastly 
the second row of phalanges. The 
union of the epiphyses and diaphyses 
occurs between the IS*-^ and 20^*» year. 

Ossa sesamoidea. These 
ossify usually between the 13^^ and 
14^** year, sometimes, however, later. 



100. Handy from the palmar side. 


187—190. Bones of the right 
upper extremity of a 10 year 

girl. Magnification: 1:2. 

(Of the long bones in each case only the proximal 
and distal ends are drawn.) 
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The 08 coxae (hip hone) (0. T. os innominatum) (see also Figs. 192—206) is paired, 
lies in the lowermost part of the trunk, and forms there with the same bone of the other 
side and with the sacrum a firm broad bony ring upon which the vertebral column rests 
above and with which, externally, the bones of the thigh are connected. (For the development 
see p. 166.) 

Each 08 coxae is composed of three pieces, separated until about the age of puberty: 
the 08 ilium which is directed upward and backw^ard, the os ischii, which is directed downward 
and backward and the 08 pubi8 which is directed forward and downward. These three con¬ 
stituents meet somewhat below the middle of the hip bone. At this spot on the external 
surface lies a wide deep fossa, the acetabulum. This is surrounded by a high bony wall which 
presents below a broad notch, the incieura acetabuli ; in the bottom of the acetabulum a large 
rough spot is visible, the fossa acetabuli^ which is surrounded in front, above and behind by 
a horse-shoe-shaped concave surface, the facies lunata^ covered with cartilage. The acetabulum 
serves for articulation with the femur. In youth the places where the three bones unite are 
visible as a Y-shaped seam, the middle point of which is situated in the fossa acetabuli. 

The 08 iliam (see also Figs. 192—194 and 196—206) helps to form the acetabulum 
by means of its thick and broad lower part, the corpus ossis ilium (vide supra); the upper 
part is a broad, in places very thin, somewhat wavy bony plate which bends backward, up¬ 
ward and lateralward and is called the ala ossis ilium. The corpus and ala are separated 
from one another by the linea arcuaia, a curved rounded bony ridge descending obliquely from 
behind and above, forward and downward. The free margin of the ala ossis ilium is curved like 
the letter S, being concave medianward in front and convex median ward behind; elsewhere it 
is markedly broadened; it is called the crista iliaca (iliac crest). On it the places of 
attachment of the abdominal muscles are marked as ridges, namely as labium externum and 
labium internum on the external and internal angle of the crest and as linea intermedia 
between these two. The crest ends in front in a blunt projection, spina Uiaca anterior 
superior; below this the margin is narrower, somewhat concave and presents a second less 
marked projection, spina iliaca anterior inferior; below this it goes over into the corpus 
ossis pubis and there forms with the latter the eminentia iliopectinea. The iliac crest ends 
behind at the spina iliaca posterior superior; below it, separated by a small notch, lies the 
spina iliaca posterior inferior (sometimes indistinct), and still lower is a deep notch involving 
also the corpus ossis ischii, the indsura ischiadica major (0. T. great sacro-sciatic notch). 
The medial surface of the ala is for the most part, smooth, slightly concave, the fossa iliaca; 
behind it is an uneven surfiice, the anterior irregularly triangular portion of which, facies 
auriculariSf covered with cartilage, articulates with the facies auricularis ossis sacri, while its 
posterior, very rough portion, tuberositas iliaca^ serves chiefly for the attachment of the liga- 
menta sacroiliaca interossea. The facies auricularis is not infrequently partially surrounded in 
front and behind by a groove, the sulcus paraglenoidalis^ which serves for the attachment 
of the deep fibrous bands of the ligamenta sacroiliaca. The external surface of the ala is 
fairly smooth, and curved so as to be convex in front, concave behind. It presents three 
rough ridges, convex upward and backward, the shortest of which, the linea glutaea inferior 
(0. T. inferior curved line), lies just above the acetabulum; above and behind this is the 
linea glutaea anterior (0. T. middle curved line) which is the longest of the ridges and 
extends from the incisura ischiadica major to the spina iliaca anterior superior; and above 
this the shorter linea glutaea posterior (0. T. superior curved line) runs from the spina iliaca 
posterior inferior to the crista iliaca. 


Spalteholz, Atlas. 4ih ed. 
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The 08 ischii (0. T. ischium) (see also Figs. 191 and 193—206) helps by 
its thicker upper part or body, the corpus ossis ischii, to form the acetabulum. At 
the anterior margin of this, below the incisnra acetabuli, there is not frequently a 
small projection, tuberculum obiuraforitm posierius; from its posterior margin the 
strong, sharp spina iscMadica (0. T. spine of ischium) projects backward and some¬ 
what medianward. The deep notch between the spina ischiadica and the spina iliaca 
posterior inferior is called the incisura iscMadica major (0. T. great sacro-sciatic 
notch); a second notch, the incisura ischiadica minor (0. T. lesser sacro-sciatic notch), 
below the spina ischiadica, between this and the tuber ischiadicum, is fatter and covered 
with cartilage. 

Extending backward and downward from the body or corpus is the triangularly 
prismatic ramus superior ossis ischii; its medial surface and the surface directed 
forward and lateral ward is smooth; the surface directed backward and latoralward is rough 
and much thickened; it forms the tuber ischiadicum (0. T. tuberosity of the ischium). 
From the lower end of the ramus superior iu front the thinner flat ramus inferior 
ossis ischii (0. T. ascending ramus) goes off, nearly at a right angle; it extends for¬ 
ward and upward and fuses with the inferior extremity of the ramus inferior ossis pubis. 


9 * 


Digitized by ^ooQle 


132 


Bones of the Lower Extremity. 


09 illDm 



Labium externum 
Linea intermedia' 
Labium internum 


Crista iliaca 


Spina iliaca anterior superior 


Spina iliaca 
anterior inferior 


Corpus ossia 
ilium 


Kminentia iliopectinea 
Corpus oasis pubis 


Acetabulum 


lainus superior oasis pubis 
Pecten oasis pubis 
/ Crista obturatoria 


Fossa acetabuli 


Tuberculum pubicum 


Facies lunata 


Incisura acetabuli 


r Tuhemiliiin 
obturatori urn 
poster! us 

Tiilerrulum obtura- 
tori Min anterius 

Foramen oh- 
tnratniii 


Corpus ossis ischii 


Ramus inferior 
osais pubis 


Tuber ischiadlcuiu 


Ramus Inferior 
oasis ischii 


/ 


Os Iscbll 


hip bon©, os COXQB, from in front and below. 


Digitized by Cjoooie 




Bones of the Lower Extremity. 


133 


The OS pubis (see also Figs. 191, 192 and 194—206) helps, with its thicker 
upper lateral portion, the cot'piis ossis pubis, to complete the acetabulum. Medianward 
and somewhat in front of this portion lies a rough projection, eminentia iliopectinea, 
formed by the os pubis and the os ilium in common. Extending forward, downward 
and medianward from the corpus (body) is the ramus superior ossis pubis. It is 
triangular and grows narrower from the outside in. Its posterior surface is smooth and 
somewhat concave. Its superior surface curved so as to be slightly saddle-shaped is 
directed at the same time obliquely lateralward and forward, is broad at its beginning 
at the acetabulum and at the eminentia iliopectinea and gradually becomes narrower, 
medianward; the posterior margin of this surface, pecten ossis pubis, projects in part 
to form a ridge, is continued behind and lateralward into the linea arcuata ossis ilium 
and forms with it and the projection between the facies pelvina and basis ossis sacri 
the linea terminalis of the pelvis; the anterior border arises from the incisura acetabnli, 
is rounded, slightly concave and ends near the median plane at a small rough projection, 
the tuberculum pubicum (0. T. spine of os pubis). The lower surface looks median- 
ward at the same time forward and is continued lateralward into a groove, suicus 
obiuratorius, which ascends obliquely lateralward, backward and upward on the lower 
surface and ends on the inner surface; the sharp bony border, directed downward, by 
which this surface and groove are bounded medianward is called the crista obturatoria 
and presents a small projection, tuberculum obturatorium anierius. The ramus 
superior ends medianward with an oval rough surface, facies symphyseos (0. T. sym¬ 
physis pubis), for connection with the pubic bone of the other side. 

The ramus inferior ossis pubis is the narrow, flat piece of bone which extends 
from the medial end of the ramus superior downward and lateralward and unites with 
the upper end of the ramus inferior ossis ischii. 

The foramen obtnratum (see also Figs. 191, 192, 197 and 198) is a large 
triangular or oval opening which is bounded by the os ischii and the os pubis on aU 
sides. Its margin is everywhere sharp, except in the upper lateral angle where the 
sulcus obturatorius is situated. The foramen obturatorium is closed in the fresh pelvis 
by a thin membrane, membrana obturatoria (see Fig. 297), whose uppermost transverse 
bands are stretched out between the two tubercula obturatoria; the space thus left behind 
corresponds in its course to the sulcus obturatorius aqd is called the canalis obtura¬ 
torius (for the a. and v. obturatoria; n. obturatorius). 
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197. Male pelvis, pebis, from in front and below. 



198. Female pelvis, pelvis, from in front and below. 


vj 
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Bones of the 



200. Female pelvis, pelvis, from in front and above. 


Digitized by v^ooQle 



Digitized by 



140 


Bones of the Lower Extremity. 



203. Male pelvis, pelvis, median section, 
right half, from the left. 



204. Female pelvis, pelvis, median section, 

right half, from the left. 
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205. Female pelvis, pelvis, from in front and above, 

with pelvic diameters. 



20@. F6rncll6 pGivis, pelvis, median section, right half, 
from the left, with pelvic diameters. 
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207. Right thigh bone, 

femur, from in front. 

The femur (see also Figs. 208—217) 
(thigh bone) is the longest cylindrical bone 
of the human body and lies in the thigh; 
it articulates above with the acetabulum 
of the hip bone, below with the tibia and 
is so situated that its long axis is oblique 
in that the two thigh bones converge toward 
one anotlier at their lower extremities. (For 
the development see p. 168.) 

The thigh bone is divisible into a shaft 
or corpus^ and two extremities. 

The corpus femoris (shaft) (see also 
Figs. 208, 209, 212, 216 and 217) is 
cuned so as to be slightly convex in front 
and is nearly triangularly prismatic. Its 
anterior surface is veiy convexly cur\'ed in 
transverse direction and goes over without 
sharp limit into the two lateral surfaces 
which are also directed backward; these 
latter nu?et in the middle behind in a 
rough ridge, Ixnea aspera, on which two 
lijKs are distinguishable, an external, labium 
laieraUf and an internal, labium mediale, 
Helow and above, these two lips diverge; 
bolow they go to the two condyles and 
leave betw(‘en them a flat, triangular field, 
planum popliteum ((). T. popliteal sqace). 
Abov(‘, the medial lip extends partly toward 
the trochanter minor and forms a tolerably 
distinct ridge, linea judinea^ in part it 
b«‘nds below the trechanter minor forward 
and upward iind is continued into the linea 
iutertrochantcrica; the lateral lip turns 
f)utward and goes over into an oblong 
rough field, tuberositas glutaea, which 
sninrtimes projects like a comb as the so- 
called trochanter tertius. 

In the middle of the linea aspera 
can be seen usually one large or several 
smaller foramina nutriciaj which lead into 
canales nutricii, directed proxhualward. 
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208. Right thigh bone, 

femur, from behind. 

The upper extremity of the 
femur (see also Figs. 207, 209 and 
213—217) supports the cajEW//Jwiom 
(head)^ covered with cartilage, which is 
directed obliquely inward and upward 
and possesses medianward a small rough 
depression, the fovea capitis femoris. 
The head includes about three-fourths 
of the surface of a sphere. It sits 
upon the collvm femoris (neck) which 
looks flattened out from before back¬ 
ward; the long axis of the neck is 
directed obliquely medianward and up¬ 
ward. At the place where the neck is 
united with the shaft there are two 
large projections from the posterior sur¬ 
face, the trochanter major and the 
trochanter minor. The trochanter major 
projects directly backward and upward 
and possesses on its medial surface, 
below the blunt tip which is bent median- 
ward, a deep fossa, fossa trochanterica 
(0. T. digital fossa). The trochanter 
minor is situated lower down and looks 
also medianward. The crista inter- 
trochanterica (0. T. intertrochanteric 
line), in part very markedly projecting, 
connects the two trochanters on the 
posterior surface. The much less pro¬ 
minent tinea intertrochanterica (0. T. 
spiral line) runs on the anterior surface 
of the bone obliquely downward and 
medianward from the trochanter major, 
turns backward below the trochanter 
minor and becomes lost in the labium 
mediale of the linea aspera. 
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209. Right thigh bone, 

fstnur, from witbin. 

The inferior extremity of 
the femur (see also Figs. 207, 208, 

210, 211, 216 and 217) is thickened 
and runs out into two strong condyli 
(condyles), covered with cartilage, which 
are especially developed backward, where 
they are, however, separated from one 
another by a deep notch, the fossa inter^ 
condyloidea. The condylus medialis 
(0. T. inner condyle) is larger than the 
condyltxs lateralis (0. T. outer condyle) ; 
both, on account of the oblique position of 
the thigh bone, are situated in the same 
horizontal, plane in the body; the lateral 
condyle projects further forward in front 
than does the medial. Both are covered 
with cartilage behind, beneath, and in 
front, run together in front to form a 
common surface, the uppermost part of 
which, facies patellaris, is hollowed out 
in the middle like a groove and receives 
the patella when the knee is extended 
and slightly flexed. The surface, covered 
with cartilage, is curved so as to be mar¬ 
kedly convex in the sagittal direction. The 
lateral surfaces of the condyles are rough 
and each presents a prominent nodule, the. 
epicondylus medialis (O.T. inner tube¬ 
rosity) on the condylus medialis and 
the epicondylus lateralis (0. T. outer 
tuberosity) on the condylus lateralis. 
The fossa intercondyloidea is rough and 
bounded above toward the planum po¬ 
pliteum by the linea intercondyloidea. 
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210. Right thigh bone, femur, inferior extremity, 

from in front. 
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211. Right thigh bone, femur, inferior extremity, 

from below. 


Spaltehols, Atlas. 4tli ed. 
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213. Right thigh bone, femur. upper extremity, 

from in front. 
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214 and 215. Right thigh bone, femur, upper extremity, 

with the muscular attacliments. 

From behind and within. From in front and witlunit. 


10 " 
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216 and 217. Right thigh bone, femur, 

with the muscular attachments. 

From in front. From l)eliin.|. 
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218 and 219. Right patella, patella. 

From in front. From behind. 
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Tlie patella (knee-cap) is a Hat, rounded bone, which is intercalated as a large sesamoid 
bone in the terminal tendon of the m. quadriceps femoris, and is situated in front of the lower 
extremity of the femur. The upper end is the broader, basis patellae, the lower end is some¬ 
what pointed, ap^ patellae, the margins are but little sharpened. The anterior surface is 
rough. The posterior surface is for the most part covered with cartilage, fa^es articularis, 
and divided by a longitudinal projection into a somewhat larger lateral and a somewhat smaller 
medial part; when the knee is extended and the extensor muscles tense it lies with its lower 
portion on the cartilage covered facies patellaris femoris and its upper portion above the same; 
and in movements of flexion at the knee joint glides downward and backward and slightly lateral- 
ward between the tw'o joint-condyles of the femur in front of the fossa intercondyloidea. (For 
the development see p. 167.) 


Crista lateralis 

Fibal< 


Belilnd 

/Facies posterior 


Facies lateralis/' \ 


Crista anterior 


Crista interosseal'^ 



Facies lateralis^ 


/Crista medialis 

/Facies medialis 

Fs'^ies posterior 
l 

_ Margo medialis 

^ Tlbitt 


Facies mediaUs 


Crista anterior 


In front 


220. Transverse section through the middle of 
the bones of the right leg. 
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221. Right shin bone 
and calf bone, 

tibia and fibula, from in front. 

The tibia (shin bone) (see also Figs. 220, 
222—227) is a long, strong cylindrical bone 
and lies in the medial portion of the leg; it 
articulates above with the femur, below with 
the tarsus and also, above and below, with 
the fibula. It is divisible into a shaft or 
corpus and two extremities. (For the deve¬ 
lopment see p. 167.) 

The corpus tibiae (shaft) (see also 
Fi^. 220, 222, 226 and 227) is trian^arly 
prismatic in its upper two-thirds, quadrilateral 
i)olow, p4.»ssesses a i)osterior, nearly flat surface, 
facies posterior ^ a snnwth, somewhat convex 
surface looking forward and medianward, fade^ 
medialiSj and a slightly concave surface directed 
forward and lateralward, facies lateralis. Of 
the three borders where the surfaces n\eet, the 
anterior, crista anterior, is the sharpest; the 
laterally directed crista interossea is less 
sharp, while the medial, margo medialis, is 
rounded off*. At the uppermost part of the 
posterior surface a rough ridge, linea poplitea 
(popliteal line), extends obliquely from above 
and lateralward, downward and medianward. 
At the jimction of the upper and middle thirds 
there is l)ehind usually a large foramen 
nutricium which leads into a distally diretdeil 
canalis nutricius. 

The upper extremity of the tiblu (see 
als(» Figs. 222, 223, 226 and 227) is broadened 
markedly to fonn on the two sides the tibial 
condyles, condylus medialis (0. T. intenial 
tuberosity) and condylus lateralis (0. T. ex¬ 
ternal tuberosity). Each of these possesses a 
l)roxiinaUy directed, triangularly oval, somewhat 
depressed facies articularis superior, covere<l 
with cartilage; between the two lies a rough 
surface, broader in front and behind, which is 
elevated in the middle to form the eminentia 
intercondyloidea (0. T. spinous process) where 
it ends in two small spurs, the tuberculum 
intercondyloideum mediale and the tuberculum 
intercondyloideum laterale. The aiea in front 
of the eminence is called the fossa inter¬ 
condyloidea anterior, that behind it the fossa 
intercondyloidea posterior. The surface covereil 
with cartilagj* is continued on each side for a 
eeilain distance up<.»n the eminence. On the 
outer circumference of the facies articularis 
superior the Ixme falls suddenly as the margo 
infraglenoidalis. Below this, at the upper 
end of tlie cri.sti\ anterior, a rough broad, 
pn'jecting spur is visible, the tuberositas 
tibiae ((>. T. tubercle); at about the same 
level on the posterior lateral part of the con¬ 
dylus lateralis lies a small, flat, oval articular 
surface covered with cartilage for the capitulum 
fibulae', facies articularis fibularis. 
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222. Right shin bone 
and calf bone, 

tlblQ and fibulo, from behind. 

The inferior extremitj of the tibia 

(sec also 221 and 225—227) is quadri¬ 
lateral, but not much broadened; the lateral 
surface is somewhat concave below, indsura 
fibularis, not covered with cartilage for the 
attachment of the malleolus lateralis fibulae; 
medianward a strong blunt process passes 
downw’ard. malleolus medialis (0. T. inter¬ 
nal malleolus), which on its medial surface 
is somewhat rough, mi its lateral surface 
(facies articularis nialleolaris), is covered 
with cartilage: on the posterior surface near 
the malleolus a shallow furrew extends dowii- 
ivard, sulcus malleolaris (for the tendon of 
the m. tibialis posterior). The surface directe'd 
distalivard, facies articulais infeHor (for the 
talus) is slightly concave, quadrangular, ami 
covered with cartilag(» which runs into that 
of the malleolus. 

The fibulae (calf bane) (see also Figs. 220, 
221, 223 — 227) is a long, thin cylindrical 
bone situated in the lateral part of the leg 
and connected above with the tibia, below 
with the tibia and the tarsus. It is divisible 
into a shaft or corpus^ au upixi* extremity, 
capitulum and a lower extremity, malleolus 
lateralis, (For the development p. 167.) 

The corpus fibulae or shaft (see also 
Figs. 220, 221, 226 and 227) is nearly 
triangularly prismatic^ in shajK), but apixars 
at the same time twisted on its long axis. We 
may distinguish a posterior surface, facies 
posterior, an anterior medial, facies medialis, 
and an anterior lateral, facies lateralis. They are 
separated from one another by three borders; 
the sharpest hxiks forward, crista anterior, 
the second is directed medianward, crista me¬ 
dialis and the third lateralward, crista lateralis; 
further, running down over the medial surface 
is the crista interossea, of markedly variable 
development. In the middle (»f the posterior 
surface a foramen nutricium leads into a 
canalis nutricius which nins distalward. 

The capitulum fibulae (head) (see also 
Fi^. 221, 223, 226 and 227) is somewhat 
thickened, runs out proximally into a blunt 
tip, apex capltuli fitndae, and supports on 
its medial anterior surface a small Hat joint 
surface, facies articularis capituli. 

The malleolus lateralis (0. T. cxteinal 
malleolus) (see also Figs. 221 and 225—227) 
is thickene(l, projects ftirther downward than 
the malleolus medialis and ends in a blunt 
tip. On its medial surface it is covered with 
cartilage, facies articularis malleoli, and, 
above this surface, lies in the incisura filnilaris 
tibiae. The other surfaces are rough; on the 
posterior surface a shallow^ furrow' for the 
tendons uf the mm. peronaei is visible. 
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223. Right tibia and fibula, tibia ef Hbula, 

from above. 


In front 

for meniscus medialis ^ for llgameotum patellae 
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224. Right tibia and fibula, tibia et fibula, 

from above, with the places of insertion of the ligaments. 
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225. Right 


tibia and fibula, tibia et fibula, 

from below. 
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M. Bemimembraiiosas 



with the muscular attachments. 

From in front. From behind. 
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230. Right heel bone, calcaneus, from above. 

The calcaneus (heel bone, 0. T. os calcis) (see also Figs. 231, 232, 240—245) 
is the largest tai'sal bone, lies below the ankle bone and at the same time projects 
beyond it behind. It possesses a quadiilaterally prismatic body, cot'pus calcanei, and 
an anterior extremity. 

The corpus calcanei becomes thickened behind to form tlio tuber calcanei, from 
which two rough broad projections pass downward, the processus medialis tuberis caU 
canei, and the processus lateralis tuberis calcanei (see Fig. 243). The posterior 
surface of the tuber is smooth in its upper part and is there separated by the bursa 
tendinis calcanei (Achillis), from the tendo calcaneus (Achillis); the rough oven below 
this smooth surface serves as a place of attachment for the tendo Achillis. Tho upper 
surface has three articular surfaces covered with cartilage for tho talus; about in its 
middle an oblong, markedly convex, facies articularis posterior, in front and median- 
ward two smaller, almost flat, facies articulares media et anterior, which are not 
sorely grown together, the latter are separated fiom the posterior by a rough deep groove, 
sulcus calcanei; tho middle rests upon a medially projecting piece of bone, susten- 
taculvm tali, which i)resents on its inferior surface a groove, the sulcus m. flexoris 
hallucis longi (for the tendon of the m. flexor hallucis longus). The margin of this 
lirojection directed medianward is usually rough, sometimes, however, partly smooth or 
hollowed out like a groove; on it glides the tendon of the m. flexor digitorum longus 
on its way to the sole of the foot. On the lateral surface of tho heel bone there is 
often a small projection, processus trochlear is; below which runs a groove, tho 
sulcus m.peronaei [longi] (for the tendon of the m. peronaeus longus). The anterior 
surface of the calcaneus is directed also medianward, is quadrilateral with rounded comers, 
curved so as to be saddle-shaped and covered with cartilage to form the facies articu¬ 
laris cuboidea (for the os cuboideum). The sulcus calcanei and sulcus tali form 
together sinus tarsi, a canal which, open lateral ward, grows markedly narrower as it 
extends medianward. 


Digitized by i^ooQle 


156 


I5ones of the Lower Extremity. 



Facies articularis 
CQlK>!dea 


Facies articularis media 

Facies articularis aoterior i 

I I 


Facies articularis posterior 

1 

I 


8usteataculuro"ta1i 


Sulcus m. flezoris hallucis long! 


Tuber calcanei 


Processus medialis tuberls calcanei 


231. Right heel bone, calcaneus, from within. 
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232. Right heel bone, calcaneus, 

and somewhat from above. 


from without 
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233. Right scaphoid bone, os navicutare pedis, 

from in front. from behind. 
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234. The cuneiform bones of the right, 

ossa cuneiformia, 

from in front. from behind. 


The OS naviculare pedis (scaphoid bone) (see also Figs. 240—245 and 322) 
is oval, flattened from before backward and lies in front of the talus on the medial side 
of the tarsus. It possesses proximally a markedly concave articular surface covered with 
cartilage for the caput tali, distalward a convex surface covered with cartilage and 
divided by two ridges into three parts for the three cuneiforme bones. The lateral surface 
supports, usually, a small articular surface for the os cuboideum (see Fig. 322). The 
upper surface is rough, convex and slopes markedly toward the medial side. Medianward 
on the lower surface the broad rough iiiherositas ossis navicularis projects downward. 
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235—237. The cuneiform bones 

of the right, OSSQ CUnsifOKlfniQ, single, 
from witliin. from without. 


The ossa cnneiformia 
prlmnm, seenndam, ter- 
tlnm (wed^ge bones) also 
Fijrs. 284,240—243 and 322) 
are wedj^e-shaiXHl; they lie 
distal from the os naviculare 
and are numbered Iw^ginninjr 
at the medial border of the 
foot. 

The OS enneifonne 
primum (0. T. internal cu¬ 
neiform bone) is th<* larj^est 
with the base of the wiMlj'e 
directed jdantarward: it is 
curved slij^htly lateralward 
at is upj)er extremity. The 
lH>sterior surface is trianjpi- 
iarly rounded, flat and cover¬ 
ed with cartila^ (for the 
os naviculare). The medial 
surface, turned also upward, 
is rouj;h and possesses in firuit 
and below an oblique flat 
^wne in which lies the ten¬ 
sion of the m. tibialis anterior 
(see Fijjf. 190) bcinj? very 
often separated from thel)one 
l>y the bursa subteudinea m. 
tibialis anterioris. The an¬ 
terior surtace is slijrhtly con¬ 
vex, covered with cartilappc, 
bean-shaiKHl (for the os me¬ 
tatarsale 1); the lateral sur- 
fa(‘e has an anterior, small 
articular surface (for the os 
metatarsale 11) and a posterior 
(for the os cuneifonne 11). 

The 08 cuneiforme se- 
enndnm is tin* smallest with 
the bas(‘ of the wedj^c direct¬ 
ed dorsalward. The jmsterior 
trianirular slightly concave 
suri'ace, covered with cartQai^e, 
serves for the attachment of 
th (' (»s naviculare, the anterior 
surface, covered with cartilage, 
for the os metatarsidc 11; 
on the medial side is a di- 
vid(‘(l jitint surface for the 
os cuneiforme 1, on tlie lateral 
side a plain one for the os 


cuneiforme 111. 

Tlie os enneiforme tertinm has the base of the wed»x«' l(M*kin^ dorsalward. Its 
posterior, rouude(l surface, ooverod with eartilai^t'. is attached to tlie (*s naviculare, the anterior 
trian^Milar surface covered with cartila;Lr<* to tlic os metatarsale Ill: medianward it possesses a 
small, anterior arti<-ular surfa(‘e for the os metatarsale 11 and a larirer, posterior for the os 
cuneiforme 11: lateralward it >u]qM>rts a Ninall ai*tieular surface for the os cuboideum. 
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238. Right cuboid bone, os cuboideum. 

The OS caboideum (cuboid bone) (see also Figs. 240—245 and 322) is 
very irregularly cuboid in shape and lies in front of the calcaneus and on the lateral 
side of the tarsus. Is it longer medianward than lateralward. 

Its posterior surface, covered with cartilage, is directed also lateralward, is quadran- 
gularly rounded, curved so as to be saddle-shaped (for the facies articularis cuboidea 
calcanei); its distal surface supports two rounded quadrangular articular surfaces (for the 
ossa metatarsalia IV et V) separated by a slight ridge; its medial surface shows a larger 
articular surface for the os cuneiforme III and usually also a smaller one for the os navi- 
culare (see Fig. 322). The upper and lateral surface is rough. The lower surface presents 
an oblong bulging, the tuberositas ossis cuboidei, above the anterior smooth portion 
ot which, covered lateralward with cartilage (sulcus m, peronaei [longi]), the tendon 
of the m. peronaeus longus glides. In front of the tuberosity is a rough gr<x)ve extending 
obliquely medianward and forward. 
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Pbalanx III 


Pbalanx II 


s 


.. .Tuberolitas 
nnguicolaris 


Basis 


^ Trochlea 


Basis 



Os metatarsals III 



239. Metatarsal bone and 
phalanges of the third toe 
of the right side, os meta- 
tarsale U ef phalanges digiti secundi, 

from the plantar aspect. 

(The arrows indicate the direction of the canales 
nutricii.) 

The five ossa metatarsalia (metatarsal 

hones) (see also Figs. 240—245) are short cylin¬ 
drical bones in which can be distinguished a shaft 
r>r corpus, a j)roximal end, basis, and a distal 
end, capitulum. On the whole they are cnned 
so as to be somewhat convex dorsalward. (For 
the development see p. 169.) 

The corpus is triangularly prismatic so that 
one side looks dorsalward, the other two lateral- 
and median ward; the latter meet in the border 
directed jdantarward. A foramen nutridum 
situated on the plantar side corresponds to the 
one in the hand (see p. 121). 

The basis is usually somewhat broadened, 
supports on its proximal side an articular surface 
for connection with the tarsus and from the second 
to the fifth toe also small articular surfaces at 
the sides for the neighboring metatarsal bones. 
The basis ossis metatarsalis I possesses proximally 
a largo concave, bean-shape<i articular surface (for 
the os cuueiforme 1), but no usually articular sur¬ 
faces on the lateral side; on the plantar surface 
a blunt nodule, tuberositas ossis metatarsalis I, 
projects lateralward (see Fig. 243). Projecting from 
the side of the basis ossis metatarsalis V back¬ 
ward is a 8trf>ng process, the tuberositas ossis 
metatarsalis F (see Figs. 240, 242 and 243). 

Tin? capitulum is flattened laterally, pos¬ 
sesses a spherical articular surface, covert with 
cartilage, which extends further upon the plantar 
than upon the dorsal surface. At the sides are 
rougli areas for the articular ligaments. 

The four spaces between the ossii metatar- 
siilia, spatia interossea metatarsi, (see Fig. 242 
and 243) correspond to the spatia interossea meta¬ 
carpi (see p. 121). 

The phalanges digitornm correspond in 
niiinb*?r, arrangement and form as well as in the 
relations of their foramina nutricia entirely to 
those of the hand (see p. 121), except that they 
are all essentially shorter. The 2“^ and 3^^ phalanx 
(*f the 5th toe are often ankylosed. (For the de- 
velojnnent see p. 169.) 

As to ossa sesamoidea (sesamoid bones) 
(see Fig. 243), two are constantly found at the 
inetatarsojihalangeal j(»int of the great toe, a third 
less constant, at the interj^halangeal joint of the 
same toe; a fourth is situated in the tendon of 
the m. peronaeus longus in front of the lateral 
angle of the tuberosites ossis cuboidei and a fifth 
sometimes in the tendon of the m. tibialis poste- 
rii»r below the fibrocni-tilago navicularis. (For the 
dovcl(»pment see p. 169.) 
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241. Bones of the right foot, ossa pedis, 

from the medial aspect. 
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240. Bones of the right foot, ossa pedis, 

from the lateral aspect. 
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Bones of the Lower Extremitv. 



244. Bones of the right foot, ossa pedis, 

with the muscular attachments, viewed from tlie back of the foot. 
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245. Bones of the right foot, ossa pedis. 

with the muscular attachments, viewed from the sole of the foot. 


Digitized by ^ooQle 























166 


Bones of the Lower Kxtreniitv. 


246. Skeleton of the right lower extremity 
of a 5 month fetus, from in front. 

Majriiif.: 1:1. 

Criio lM«ne .siihstaiicc is coldiXMl red, tht* rest of tbe skeleton is made transpanmt.) 



Derelopmcnt of the bones of the lower extremities. 

They are all preformed in cartilage. 

The 08 coxae (sec also Figs. 130—132, 247 and 248). 
It develops from three chief parts: in the os ilium the nucleus 
appears in the 8^*^ week, in the os ischii, in the 4^ month, in the 
os pubis, in the 4 th__ 5 th month. These three nuclei form tlic 
acetabulum and are there separated from each other until the time 
of puberty by a Y-shaped cartilage. In this cartilage there appears 
in the 9^*^—12^^ year, a nucleus between the os ilium and os 
pubis which forms the os acetabuli of variable size, and furthermore 
there appear after puberty also some smaller epii)hysoal nuclei; the 
os acetabuli unites about the time of puberty with the os pubis. 
The rami inferiores of tlie os pubis and os ischii grow together 
between the 7^^ and 8*** year; the three main parts unite with each 
L>ther and with the small nucleus at the bottom of the acetabulum 
about the 20^** year. Soon after puberty epiphyseal nuclei appear: 
1*^^^ along the crista iliaca. (Union between 20^^ and 25^^ year.) 
2"^^ at the tuber ischiadicum (union between 17^*^ and 24^** year), 
3^^' at tlio spina ischiadica (union between tlie 18^*^ and 20^^ year), 
and 4^^ at the spina iliacii anterior inferior (union between the 
18^^ and 20^*" year). In the 18'^—20^*^ year there appears at 
the facies symphyseos oss. pubis an epiphysis with one or two n’lclei 
(union after the 20^*' year). 
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247. Right ilium of an 8 month fetus, 

viewed from outside. : 1:1. 

tThe bone substanee* is colored red. the rest of the ilium is made transparent.) 


248. Right ilium of a 10 year old girl, 

from the front and below. Ma«,mif.: 1:2. 
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250. Tibia. 


251. Fibula. 


249—251. Bones of the right 
lower extremity of a 10 year 


249. Femur. Old girl, from in front. Mapiif.: 1 :'2. 


(O 11 I 3 * tlir jii-oximal and di.^tal portions aro drawn.) 


Femur (^**e also Fi<r. 24d). Tlio nnclons of the diaplivsis ajijx'ars on tho 42“^ day. 
Tlio distal opi]»liysis rocoivos its nut lons for the most part shortly before hirth and unites with 
the shaft in tho 20 th—o^tb year. At the proximal end tlien; appear three epipliyseal luielei: 
OIK* for the eiipnt in tin* year (union in the iS’h — ]pih year), another for the troehanter 

major in the — 4 ‘h y<^.ar innion in the ixth y,.ar)^ and still another for th(‘ tr«K-hanter junior 
in the 11'^—14ih year. (Union in the IT^h year.) 

The Patella^ aet|uires its eentre of ossitieation in the — .">th y^ar. 

Tibia (s'e also Fiir. 240). Tlie nu< lens for its diaphy.^is app(*ars «tn the 44^h day. Its 

proximal epiphysis receives its nueleus at the time of hirth: it ;rrous (»n the anterior side of 

the h»Hl>' distal wards and forms the tnborMsitas tibia** (si'm*‘tiin*‘s the latter receives a s|>eeial 
nucleus h<*tw*vn th** and Id^h yoar, which quickly fus*‘s with the epiphysis); the epiphysis 

unites with th** corpus in th** — 24*^ y**ar. At th** distal (‘jiiphysis a nucl(*us apj)ear.s in 
the 2 ”*^ y*‘ar: it fus**s with th** diaphysis in th** 10 O» — year. 

Fibula (s**e also Fiir. 240). Th** nm-lei of its dia]>hysis ajqM'ar on the .W** day. The 

<listal *‘])iphysis re<-<*iv('s its nu*-l*‘us **r c**ntre of ossitieation in tlio 2 “^ y**ar. (Union in the 

20^11—22“^ year.) In the proximal epiphysis a nindeus app«*ars in the d^<^“ dtb y*'ar (iinhm in 
the O-iih v* ar). 
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Fibula 

252. Bones of the right 
foot of a new-born, dorsal 

view. 1:1. 

(Tbo bono substance is colnml rod, tbo rost of 
tbo skoloton is made* transpannit.) 



253. Bones of the right 
foot of a 10 year old 

girl, plantar view. : 1:2. 


Tbo Tarsus (.soo also Fi}^^ 246). 

Tbe Calcaneus, Tbo main centre' or nucleus apjK'ars in tbo (Jtb fetal nicuitb, and 
an epiphyseal nucleus for its j)osterior end appears in tbe 7^^ —10*^ wbicb unites mtb 

tbe main mass in tbe 13^b — 20^^ year. 

Talus: One nucleus in tbe 6'b fotal montb. 

Os cuhoideum: One nuolous shortly before birth. 

Os cuneiforme III: One nucleus in tlie 1»^ year. 

Os cuneiforme I: One nucleus in tbo — 4^*^ year. 

Os cuneiforme II: One nucb'us in tbe — 4 ^b y^ar. 

Os naviculare: One nucleus in the 4^^ — year. 

Ossa metatarsalia (s«'c also Fij;. 246). The nuclei of tlu'ir diapbysos appear in 
tbo 8 ^b—wo(*k. Tbe epiphyses (at tbe proximal end in os motatarsale I and at the distal 
end in ossa metatarsalia II—V) receive their nuclei in tbo year and unite with the 

tliapbysos between tbo 14*b ami 21^^ y(*ar. 

Phalanges (s('e also Fi^. 24(>). In tbe 1»^ row tbe nuebd f<*r the diaphys(‘s appear in 
the 8*’d fetal month, and those for the pn^ximal epiphyses in the year; in the 2“<i row 

the nuclei for the diaphyses appear in the 4 ^^ — {otb fetal month and those for the proximal 
epiphyses in the 3*’^ year; in the 3'’^ row tbe nuclei for the diaphyses appear on th«' ostu 
day, and those for the proximal epiphyses in the 4 ^b year. Union of the epiphys<‘s with th«‘ 
diajdiyses occurs betwi'ou tin* 14^b and 21®^ year. 

The ossa sesamoitiea of the bij? W ossify in tbe 12 *b —i 4 «h year. 
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254. Jaw joint of right side, articulatio mandibularis, 

from Avithout. 


(The arms zy;z<»iiiaticus and tla* i>r<M O>sus CMiidvlMidous inandilnilao have hoi'n partially removed; 
the parts liave hmi soiiiouhat soparatod from one anotbor.) 

By means of the articulatio mandibularis (joint of the jaw) ((). T. tem]Miro-maxil- 
lary artimlation) (soe also Fi;rs.‘2.V» -‘JoT) tlie lowor jaw is movaldy eonneeted with the rest 
of the skull. Th<* eapitulum of tin* processus condyloidms inandihulac on each side rests on 
the jKisterior >lopo of the tul»erculnni articulare in the fos>a mandihiilaris (»ssis tempc>ralis. 
The fa«*ies articularis (‘xtends into the fos>a mandilMilaris not «piit<' as far as the tissura petnv 
tyinpanica wiicre it is for the iiv-st part covcn*d hy connective tissue ainl only in its most 
anterior jMirtioii coyrred Avith <artila,L^c; in front it ^^o«‘s over upon the tuhereulum articulare 
wliich is covered with cartilairc and dors not end until its anterior sloj)e is i*eached. The car- 
tilaofinous c»>verin;^ c»»nsists of lilu-ocartilaor. Between the procr>sus c(»ndyloideus on the one 
side and tlie fossa inandiliularis and tuhereulum articulare on the other is inserted a connective 
tissue dis<-, disem articularis ((.). T. inh'rarticular lil>rocartila^^e), which is thinner in the 
mid<lle, thickiT in front and behind and about of the shape (»f a biconcave transversely place<l 
plate. The capsula articxdaris ((). T. caj)snlar liirainentl is h»os«‘ and is stretched from the 
<-ircumference of the facies arth'ularis of tin* fossa inandiludaris and of the tuhereulum articulare 
to the upper rnar^dn of the discus articularis, as Avell as Irom the lower border of the latter to 
tlie eollum (neck) of the [irocessus comhloideus inandihulac <*(»vcred with fihrwartilaj^e; it extends 
further down in the hack than in front. In this Avay two joint cavities, completely separated 
fr«>m one another, are formed, an uj^mt and i hover, which are separated from one another by 
the articular disc; very rarely they communicate by a cleft in the articular disc. 
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255. Jaw joint of right side, articulatio mandibularis, 

from without. 

Passing obliquely from in front and above backward and downward, as a streng¬ 
thening ligament of the capsula articularis, is the Ugamentum temporomandibulare. 
It arises on the lateral surface (0. T. external lateral ligament) by a broad base at 
the root of the processus zygomaticus ossis temporalis and is fastened to the lateral and 
posterior side of the collum (neck) of the processus condyloideus mandibulae; medianward 
a weaker fibrous band proceeds from the region of the fissura petrotympanica to the 
collum processus condyloidei mandibulae (see Fig. 256). 
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256. Jaw joint of right side, articulatio mandibularis, 

from within. 

On the medial side of the jaw joint the ligamentum sphenomandibulare pro(^s 
from above and behind, downward and forward. It arises from the spina angularis ossis 
sphenoidalis and from the fissura petrotympanica ossis temporalis and ends with a broad 
insertion at the lingula mandibulae the inner surface of the ramus of the lower jaw, 
and close to the lingula mandibulae, where it bridges over the beginning of the sulcus 
mylohyoideus. It comes from a part of the embryonal Meckel’s cartilage and is sepa¬ 
rated from the medial fibrous band of the ligamentum temporomandihulare and from 
the processus condyloideus mandibulae by a space through which runs the a. maxillaris 
interna with the veins accompanying it (see page 467) and the n. auriculotemporalis. 

The ligamentum stylomandibulare (0. T. styh>-maxillary ligament) arises in com¬ 
mon with the ligamentum stylohj’oideum (see page 42) from the processus styloideus, 
runs ol)liquely forward and downward and is fastened by broad attachment to the inner 
side of the angulus mandibulae. It is only a band of the fascia buccopharyngea (see 
page 26.*)) and has notliing to do with the joint of the jaw. 
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257. Jaw joint of right side, articulatio mandibularis, 

from without; somewhat seliematic. 

(The position of tho lower jaw wIumi the mouth is shut is indicattnl in black; when the 

mouth is wide ojK*n in red.) 

When the mouth is closed the capitulum of the processus condyloideus is in contact 
with the posterior slope of the tuberculum articulare and the anterior portion of the fossa 
mandibularis; when the mouth is wide open it stands somewhat in front of the deepest 
point of the tuberculum articulare; in both cases, however, the capitulum is separated 
from the points of the temporal bone mentioned by the discus articularis. (See also Fig. 254.) 
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258. Intervertebral d\sc, fibrocartilago intervertebralis, 

with the adjacent vertebral bodies, from in front. 

The ligamenta eolumnae vertebralis (spinal ligaments) consist of the 
/ibrocartilagines intervertebrales l)etween every two vertebral bodies, of the capsxdae 
articulares, which unite the ])rocessus articulares inferiores of each vertebra with the 
processus articulares superiores of the next vertebra below, and of ligaments which are 
stretched out between the arches and between the processes of the same name of every 
two adjacent vertebrae, namely: ligamenta flava, ligamenta intertransversaria, liga¬ 
menta interspinalia; besides the latter there are still a number of ligaments present 
which extend over the whole spinal collura or at least over the greater part of the 
same: ligamentum supraspinale, ligamentum longitudinale anterius and ligamentum 
longitndinale posterius. 

The flbrocartllaglnes intervertebrales (intervertebral discs) (see also 
Figs. 259 — 260) are flat fibrocartilaginous discs which lie between the adjacent surfaces 
every two successive vertebrae; to these surfaces they are very firmly attached by 
a thin layer (»f hyaline cartilage. Tliey have the shape of the adjacent vertebral body 
but are somewhat larger so that at the edges they project somewhat over this. 

In the cervical and lumbar part of the vertebral column (see Fig. 260) they are 
somewhat higher in front than behind, in the dorsal vertebral a little lower in front. 
Tlie total number of intervertebral discs present down to the sacrum is 23; tlie upper- 
m«»st is situated between the second and third cervical vertebrae, the lowermost between 
the fifth lumbar vertebra and the sacrum (see also page 180); smaller discs also unite 
the sacrum and coccyx as well as the upper three vertebrae. 

On the five lower cervical vertebrae there is usually, on each side, between the bent 
up lateral part of the upi)er surfoce of each vertebral body and the adjoining portion 
nf the intervertebral discs, a small joint cavity with a capsula articularis (see Fig. 233). 


Digitized by ^ooole 


Joints of tho Spino. 


175 



259. Intervertebral d\sc, fibrocartilago intervertebralis, 

cut through horizontally. Majniifixation: 8:2. 

Each flbroeartilago interrertebralis c^msists of a firmer external portion, 
annulus fihrosus, and a softer centre, nucleus pulposus. 

The annulus flbrosus (see also Figs. 258 and 260) is composed of concentric 
layers of connective tissue fibres which are arranged like the leaves of jin onion; inside 
each layer tlie fibre l)undles cross one another in network-like fashion (see Fig. 208); 
in the depth the connective tissue layers are less sharply separated from one another 
and alternate with layers of ver}' soft fibrocartilage. The connective tissue layers (see 
Fig. 260) are anteriorly slightly convex, posteriorly on the other hand, they are kinked 
markedly backwards; in the middle of the discs the direction of curvature may change. 

The nucleus pulposus (see also Fig. 260) consists essentially of a very s<dt 
mass of fibrocartilage with irregular connective tissue bands and contains the degenerated 
remains of the embryonic chorda dorsalis; it is separated but not sharply from its 
surroundings and lies excentrically nearer tlie posterior circumference of the intervertebral 
disc (see Fig. 210). In the uninjured spinal column its constituents are under high 
l)ressure so that on cutting through the dies they project markedly. 
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260. Median section of a piece of the lumbar 

spinal column, ri ght half of section, viewed from the left. 

Tli(f capsnlae articulares Tiur. 271) are htretdied (.ut }>et\ve<‘ii tin* herders eaeh 
adjaeent pair of prner>.sus artieiilan ^. They are on the e(*rvieal than on the thoraeie 

and luinl»ar vert«‘hr.ie. 

Tlie li^amenta Intcrspinalia i>**e Fiir. ih;:)) are Hat 1»aiids of ti.ssue which extend 
hetweeii th«‘ iM.nh is (tf oaeh adjacent pair of ]»rM<rssu.N spiimsi. They are most stronjrly devt*- 
l'*])ed on tlie hiinhar \ertfd»rae, lechI< .Nt lai the eervic.d vertelniie. Ill ^^‘iieral the fibres are 
<lirt‘«ted IVnin ahnvc downward and backward. In the <-ervieal vei*t<‘hrae tliey are eoniunded 
with tlic liLraiU'iitiiin niieliae, in th** otlaT vertohrae, with the liirainerituni siipraspinale. 

The ligamenta iiitertraiisversaria (>ec Fii^s. 274 and 275) are r»aind(‘d, thinner hands 
which run hrtwe n the Imrdcrs of cv»-ry adjacent j>air nj'prMcc»us transversi. TIicv an' stron«,^est 
in tile hmiliar and thoracic spiia*, fcchlor, s«*inotiincs (haihled nii tin* cervical vertohrae; they 
may l)e entiivly al»srnt IVnin tin* latter. The fihros are directed fp'in ahiwe d«)wuward. 

The ligamentnm snpraspinalo (sec* Fi;Lr. 2(’»S) is a i)owerrul, iiarnnv lijrament. It 
extend.^ downward behind the tij»s of tin* spiimus processes, Ijeenmes narrowiT between the 
same and fuses tliere witli tin* liLram« nta inter>pinalia. At the tips of the processus spino.si 
it is separated from tb(* hone l»y a tliin layer (»f tilu'Mcartilaire. The lio-amcntiiin snpraspinalo 
at the pn*cc>>ns spiimsus of the seventh cervical vertolira is a eontiimation of the 
lii,mm'*utimi imcliae, and ends ImT'W at the crista sa<-ralis mt-dia. 
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261. Vertebral arches with ligamenta flava, 

from in front. 

(The vertebral arches have bt'eii sawed off at their roots and the vertebral bodies removed.) 

The ligamenta flaya (see also Fig. 260) are broad flat bands stretched out 
between the arches of every two adjacent vertebrae and always proceed from the front 
surface of the higher arch to the upper edge of the lower. They are especially strong 
and long on the lumbar and become feebler towards the cervical vertebrae. Their fibres 
run in a vertical direction; in the median plane they are divided into two halves by 
a narrow groove. They consist almost exclusively of elastic fibres and are accordingly 
of a yellow color; hence the name. The hand is not present in this form between the 
occipital bone and the atlas, nor between atlas and axis; at the former place is the 
memhrana atlantooccipitalis posterior (see page 182), at the latter a thin membrane 
of connective tissue, which is strengthened only by isolated yellow stripes of ehistic 
fibres (see Fig. 267). 

Spalteholz, Atlas. Ith r<l. jo 
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262. Spinal column with ligaments, from in front. 

The ligamentum longitudinale anterius descends on the anterior and lateral 
surfaces of the bodies of the vertebrae. It begins as a narrow tough band at the 
tul>erculura pharyngeiim ossis occipitalis (see Figs. 266 and 272), is fastened to the 
tuberculura anterius atlantis, then goes to the anterior surface of the epistropheus and 
thence to all of the bodies of the vertebrae as far as the upper part of the facies 
pclvina ossis sacri, where it becomes lost in the periosteum. From the epistropheus on, 
it becomes ever broader as it passes downward, is intimately connected with the vertebral 
bodies and with the fibrocartilagines intervertebralcs and is divisible more or less distinctly 
into tliree stripes, a broader one in the middle and a narrower one on each side. The 
lateral stripes partially overlap tlie ligamenta capituli costae radiata. On the kmbar 
spine there arise from the ligamentum longitudinale anterius, the (tendinous) crura of 
tlie pars liimbalis diaphragraatis (lumbar portion of the diaphragm). 
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263. Vertebral bodies with ligaments, 

from behind. 

(The vertebral arches have been sawed off at their r(K)ts.) 

The ligamentum longitadlnale postering (0. T. posterior common li<,^ament) (see also 
Fij^s. 271 and 272) runs on the posterior surface of the vertebral bodies down inside the eanalis 
vertebralis. It be^ns as an extraordinarily thin, broad layer upon the clivus and at the 
edj^o of the foramen occipitale majj^um and is united as far as the third cervical vertebra 
with the menibrana tectoria, behind which it descends, and with the dura mater. Fi*om the 
third cervical vertebra on it becomes narrow’er and strongi'r ])ehind each vertebral body and 
is there separated from the bone by a well-develoju'd venous plexus (see pa^^ 472); at each 
fibrocartilafjo intenertebralis it becomes considerably broader, and is especially firmly attached. 
It ends in the upper part of the eanalis sacralis. In it can be made out deeper bauds, lying 
near the vertebral bodies, wdiich are short and connect the vertebiae which are close to one 
another, and suiM’rficial, long bands which extend over long distanct's; it is the latter al(»ne 
which form the uppennost part of the ligament behind the membrana tectoria (see ])age 186). 
It is connected with the dura mater s]»inalis by single fibre-bands (s<‘e page 648). 

12 * 
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264. Ligaments between the sacrum and the 
coccyx, from behind. 

Tlw cnimoctinii iM'twoon tho samini and tin' nn-ryx (symphysis sacrocoecygea) is 
iiioiliatod hy a tliiii tiln'mis disc; similar tihrmis disos are usually present also betwiMui tho 
hist, sorniid and tliird r<»(M*y«r»‘al vortobrao. Tln-.so counoctiims can wbollv or in part be bony 
in rliarartor. Tbo third, fourth and fifth sarral vert oh rao an* usually unit<‘d by bony substann'. 

A nnmlMT of lio-amonts also an* prosmt whioh an* to bo considt'red as modifirations 
of thoso of tho othor v(‘rt<’hrao. 

Tin* Ugamentnm mcrococcggeutn antt'rius (= li^^ loniritudinah* antorins) (see Fi;[^. 294 
and 7‘2d) <onsists (d’ two tliin filu-ons bands whi< h oxtmd mi the anterior surface from the 
tip of tin* Nacrum to tin* rori-yoTal vortohrae, crossing ovor om* another in part; below it is 
attach**d to tin* in. h*v.itor ani (s»*o pu^v (VJ-X). 

Tin* ligamenfum sacrococcggenm latrrale (.= liiif. int<‘rtraiisversarium) runs on each 
side* from tin* lowri* «*inl (»f tin* rri^ta saeralis latoralis to tin* processus transversns of the 
first co<T\LToal vort' hra, hound> oxtt*!!^!^ tin* notrh situatod lateral from the aiiex of the 
sacrum and >o hcljis to f..rm a tilth foramen sacral**. 

The Ugamenturn aarrococeggrum posteniis profundum (= li;r. lon<ritudinale posterius). 
li*‘s as a thin plat** imm<*diat< ly upon tin* p*'st<*ri'»r surfa**** of th** (**>ml>ined bodies of the .sacral 
ainl *‘**<'*yoval v<*rt<*l)rae and is conin*et**<l in j>art with tin* followinir li;<amont. 

I'he Ugamenturn saiTococeggeuyn posterius super/iciale consi.'^ts of several tihre-hands 
uliicli ♦‘xtend on tin* oin* hainl from tin* lower <*nd of tli«* eri.sta saeralis media downward to 
tin* ])o>t**rior surfa* e of tin* e*>e**\x ainl at the sann* time close the hiatus saeralis mon* or less 
('omplet**ly: **n tin* otln*r hainl, tin* fi hr**-ha mis *‘\t*‘n*l betAVi*en the e**niua sacralia and the 
• orima co«*c\o'i‘a. Narrow spa<•**> b<*tw*** n th** sino-l** hands si*n** on Imth sid*‘s f*>r th(‘passage* 
<'f tin* n. <*occ\ Tin* hV''ann*nt (***iT«'-p**n*ls partly t*) the li,iram*‘nta Hava, partly to the 
<*apsnla** ai1i*'ular**^. 
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265. Skull and cervical spine, with ligaments, 

from the right. 

(Tlie joint slits have boon partially opomMl.) 

Betwc(Mi the occipital bmic and the processus spinosi of the cervical vertebrae is stretcbi'd 
in the nu'diaii ])lane the uiipaire<l, trian^ilar ligamentum nuchae. It is a inemhraiie of 
nne(|iial thickness and fastened above to the crista occipitalis extenia, in front to the tiihcr- 
culiim ])osterius atlantis and the tips of the spinous processes from the second to the seventh 
cervical vertebra (from the s(‘r*ond to the sixth vertebra to their dorsal notehe>h Brtweeu tin) 
spinous proeesst's it connects with the liffamenta intorspinalia, below with the lij^amentum 
snpraspinale. Its fn‘e, somewhat concave, thickened border lies close beneath the skin, goes 
from the protuborantia occipitalis extenia to the tip of the spinous process of the seventh 
cervical vertebra and connects with the fascia nuchae. Within the m<*mhrane a hand of stronger 
fibrous bundles nins backward and do\\T]ward from each cervical vertebra. 
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266. Occipital bone and first three cervical 
vertebrae with ligaments, from in front. 

(The joints have hwn partially opened.) 

The articulatio atlantooccipitalis (occipital joint. 0. T. articulation of the atlas 
with the (X!eipital bone) (see also Fiji^s. 2G7 and 2G9) is formed so that the condyli oceipitales 
move in the fovea«‘ arti<Milares sui)eriore.s atlantis. Between the borders of these cartilaginous 
joint-surfaces are streb^lied the l<^>se capsulae articiilares (,0. T. capsular ligaments). Tlie 
interspaces betw(‘en the arches of the atlas and the «»ccipital bone are filled up by the mern- 
hranae atlantooccipitales. 

The membrana atlantooccipitalis anterior (0. T. anterior occipitoatlautal ligameiitj?) 
extends as a flat, tough liand between the pars basilaris ossis occij)italis and the arcus anterior 
atlantis; its fibres nin essentially vertically. In the middle it is fused with the uppermost part 
of the ligamentum longitudinale anterius, at the borders with the capsulae articiilares. 

The menihrana atlantooccipitalis posterior (0. T. posterior occipitoatlantal ligament) (s<‘e 
Figs. 2G7 and 272) gws from the posterior rircuinference of the foramen occipitale magnum 
to the arcus p('Sterior atlantis. Its lower, medial part is extraordinarily thin and firmly fused 
with the dura mater. Its iipiier lateral part consists <»f stronger fibrous hands; they extend 
•tbliquely lateralward and are fastened there to a fibrous ar<*li, sometimes ossified, which 
bridges over tlie sulcus a. veriebralis and translV»niis it into a canal, through which pass the 
a. and v. vertelinilis and the n. cervicalis I. 

The articulatio atlantoepistropbiea (joint for rotation of head), 0. T. articulation 
of the atlas with the axis) (.see also Figs. 2()^' — 272) is formed in that the facies articiilares 
inlbriores atlantis move njioii the facies articiilares sii])eriores cpistn^phei and that, at the same 
time, tlu‘ dens epistroj)l)ei turns with its two facies articulari's, in the cylindrical space which 
is bounded in front by the arcus anb'rior atlantis, iM'hind by the ligamentum transversiim 
atlantis (see p. 184). Between the ])order of each inforior joint-surface of the atlas and the 
iipjier joint-siiiia<‘e of the epistrophous are stretched capsulae articulares {0. T. capswlur 
lig-aments); tlu iv is also a similar joint-capsule Ijctweeii the border of the fovea dentis of the 
atlas and the liicies articularis autorior cpistroj)hoi, as wi*ll as betwwn the circumfereni'e of 
the facies articularis posterior e]u>trophei and tbe anterior surface of the ligamentum trans- 
versuin atlantis. 
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267. Occipital bone, atlas and epistropheus 
with ligaments, from behind. 


Tubercnlum posterlus atlantis 



Tuberculum anterius atlantis 


268. Atlas and epistropheus, with ligaments, 

from above. 
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.loint.s of 11 m* SpiiM*. 
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269. Occipital bone, first and second cervical 
vertebrae with ligaments, 3*“^ layer, from behind. 

iTlio imrt (tf tin* oc< i[tit;il 1m. im* situiitoil Im IiIimI Hm* midillo of iLo for.imon nia^niuin 

iiimI (In* mitIm's nf tlh* crnicjil vrrtobnn* ha\o lMM*n roni.*vr(l; iimst of the monihraim tertoriii 

lilts hoi'ii n-iiioved. TIm* slits are partly o]K*ue<l.) 

Articulatio atlantoepistrophica (continued). Among its essential constituents 
the ligamentum transversum atlantis (0. T. the transverse ligament) may first be men¬ 
tioned. This tough, flat ligament (see also Figs. 268 und 272) goes behind the dens 
ejiistrophei, has a broad origin from the medial surface of one massa lateralis atlantis 
and is similarly fastened on the other side; it is curved so as to be convex behind and 
contiiins in tho middle fibnicartilagenous deposits. On its anterior surface it is separated 
by a small joint-cavity from the odontoid process (see page 182); on its posterior 
surface it is united loosely with membrana tectoria. From the middle of its upjier 

margin a thinner bundle of fibres runs vertically upward to the anterior circumference 

of the foramen occipitale magnum and from the inferior margin one runs downward to 
the j)osteri()r surface of the body of the second cervical vertebra. These fibre-bands 
together with the ligamentum transversum atlantis make up the ligamentum cruciaium 
atlantis (0. T. cruciform ligament). 
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270. Occipital bone, first and second cervical 
vertebrae with ligaments, 4^** layer, from behind. 

(The part of tli(> occipital bone situatc<l behind the middle of the foramen fK*cipitale ma;,nmm 
and the arches of the ctTvical V(‘rt(‘brae have been removed; the membrana tectoria and the 
li^^amentum cniciatum atlantis hav(‘ him completely removed. The ri^ht joint slits are opened.) 

Articulatio atlantoepistrophica (continued). It is strengthened by the 
ligamenia aJaria (0. T. odontoid or check ligaments) (see also Fig. 269). These are 
the strongest ligaments of the joint and consist on each side of a strong, flat-rounded 
fibre bundle which extends from the lateral surface of the dens epistrophei obliquely 
upward and lateralward to the medial surface of the condylus occipitalis where it is 
attached. They are situated therefore, in front of the ligamentum cruciatum atlantis. 

Also in front of the ligamentum cruciatum atlantis, in front of its upper vertical 
limb, a thin rounded band, Ugamentum apicis deniis, (0. T. ligamentum suspensorium) 
extends in the median plane from the tip of the odontoid process to the anterior circum¬ 
ference of the foramen occipitale magnum (see also Fig. 272). It is mechanicxally in¬ 
significant and only important because it arises from the uppermost part of the embtyonic 
chorda dorsalis. 
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271. Occipital bone and first three cervical 
vertebrae with ligaments, 2“^ layer, from behind. 

(Tilt* part of the (»ccipital boia* situatotl holiiinl tlu* middle of the foramen occipitale magiinm 
and the arches of the cervical vt‘rt<'hrat* havo lM*on removed: the mo.st supc*rficial, thin layt*r 
of the li^^amt*ntiim longitudinal^ posterius has also hrcn removed. The right joint slits an^ opened.) 

The articulatio atlantoepistrophica is covered behind by the membratxa 

tectoria (0. T. occipital-axial ligament) (see also Fig. 272). This lies as abroad, 
quadrangular fibrous plate behind the ligamentum cruciatum atlantis, is loosely connected 
with it and is separated from the dura mater of the canalis vertebralis by a very thin 
fibrous layer which is considered as a continuation of the superficial long bands of the 
ligamentum longitudinale posterius, while the membrana tectoria itself is lo<jked upon as 
the especially strongly developed uppermost part of the deep, short-fibred layer of the 
ligamentum longitudinale posterius (seepage 179). The membrana tectoria arises jointly 
with the superficial layer of the ligamentum longitudinale posterius from the posterior 
surface of the clivus, its origin extends on the sides only to the opening of the canalis 
hypoglossi, and it is broadest above, as well as from the anterior and lateral circumference 
of the foramen occipitale magnum where it is broadest; its fibres converge downward 
and become fastened in several strands to the posterior surfi\ce of the body of the epi¬ 
stropheus and of the cervical vertebra. Short bands of fibres between the atlas 
and the epistropheus are attached in the deptli, lateralward, to the membrana tectoria 
(see l^g. 269). 
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272. Median section through the occipital bone 
and first three cervical vertebrae with ligaments; 

right half of section, viewed from the left, somewhat schematic; 

magnification: 4 : 3. 

(The li^mentous masses have b(*en partially separated from one another.) 

Enumerated from before backward the ligaments of the articnlatlo atlauto- 
occipitalis and the articulatlo atlantoepistrophica lie behind one another as 
follows: ligamentum longitudinals anterius with the membrana atlantooccipitalis anterior, 
ligamentum apicis dentis, ligamenta alaria, ligamentum cruciatum atlantis, membrana 
tectoria, ligamentum longitudinals posterius (superficial layer), membrana atlantooccipitalis 
posterior. 
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Joints i*f tin* Thorax. 


Ligamentum capitali cottae interarticulare 



273. The right tenth and eleventh ribs and cor¬ 
responding vertebral bodies with their ligaments, 

viewed from the right. 

(The most anterior layer has been sawed oft* from the heads the ribs; the parts have been 
sumewhat separated from one another. The liiramentum lon^itudinale anterius has been removed.') 

The articulationes costovertebrales (articulations of the ribs with the 
vertebrae) (see Fig. 276) are the moveable connections between the ribs and the thoracic 
vertebrae. Each rib is articulated at two points; the capitulum costae moves in the 
foveae costales of the bodies of tlie vertebrae (articulatio capituH) and at the same 
time the tuberculiim costae rotates in the fovea costalis transversalis (articulatio costo- 
transversaria). Both together form mechanically one joint. 

In the articiilatimies capituloruni (articulations between the heads of 
the ribs and the vertebrae) (see also Figs. 262, 274 and 276) each capitulum costae 
lies with its facies articularis in the corresponding foveae costales of the vertebral bodies, 
so that, for examj)le, the capitulum of the sixth rib rests in the fovea costalis inferior 
of the fifth thoracic vertebra, in the fovea costalis superior of the sixth thoracic vertebra 
and in a depression in the intervertebral disc lying between the two. The articular 
surfaces are for the most part covered by fibrocartilage. On the second to the tenth 
rib, a ligamentum capitali costae interarticulare (0. T. interarticular ligament) extends 
from each crista capituli to the fibrocartilago intervertebral is, and usually separates two 
special joint cavities, with their capsulae articulares from one another. The first rib 
is usually, the eleventh and twelftli ribs are occasionally, united each with one vertebral 
body only and acc<Tdingly possess no ligamentum capituli costae interarticulare and also 
only one capsula articularis eiich. 
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274. Ribs and corresponding vertebrae, 

with ligaments, viewed from the right. 

(The right portion of the ligamontiim longitudinale anh'rius has hc^on roinovt'd.) 

On the anterior surface of each of the articulationes capitniornm , the 
broad flat ligamentum capituli costae radiatum (0. T. anterior costovertebral or stellate 
ligament) (see also Figs. 262 and 276) extends from the head of the rib to the lateral 
surfaces of the corresponding vertebral bodies and fibroeartilago intervertebraiis; the 
fibres diverge medianward and are partly covered over by the lateral portions of the 
ligamentum longitudinale anterius. 
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275. Ribs and corresponding vertebrae with 

ligaments, viewed from behind and somewhat from the right. 

The articulationes costotransversariae (see also Figs. 262, 273, 274 
and 276) are formed on the first to the tenth rib by the apposition of each facies 
articiilaris tuberculi costae to the fovea costal is transversalis of the vertebra pei*taining 
to the rib, so that, for example, the tubercle of the sixtii rib is connected with the 
transvei*se process of the sixth thoracic vertebra. The margins of the cartilaginous joint 
surfaces are connected by capsulae articulares. Extending as a strengthening ligament 
from the under surface of the next transvei'se process alx)ve is the strong, quadrangular 
Itgamentum costotransversarium anterhis, which passes obliquely downward and 
medianward to the crista colli; behind this tlie feebler, triangular ligamentum costch 
transversarium posterius runs from the root of the processus spinosus and from the 
root of the processus transversus of the next vertebra above obliquely lateralward and 
downward to the jinsterior surface nf the c«Jlum costae and to the region above the 
tubercnlum costae. 
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276. Ribs and corresponding vertebra with 
ligaments, from above. 

(Tlic body of the upper of the two vertebrae connected with the rib has been sawed throu^di 
transversely. On the right side the joint slits have been oi)ened.) 

The following strengthening ligaments of the articulatlones costotransver- 
sariae have yet to be considered: — the ligamentum tuberculi costae, which extends 
as a quadrangular ligament behind the joint from the tip of the processus transversus 
to the posterior surface of the tuberculum costae (see also Fig. 275), as well as the 
ligamentum colli costae. The latter is short, broad, and stretched out horizontally 
between the posterior surface of the collum costae and the anterior surface of the pro¬ 
cessus transversus of the corresponding vertebra. The fibres run obliquely backward and 
medianward from the rib. This ligament fills the space between the anterior surface of the 
processus transversus and the posterior surface of the collum costae, the foramen costo- 
iransversarvum^ almost completely except for chinks in tlie anterior and posterior part. 

The eleventh and twelfth rib do not touch the processus transversus of the vertebrae 
concerned; they are joined to it only by weak ligaments, and we find here no joint 
cavities or capsulae articulares; and their articulationes costotransversariae lock joint 
cavity and capsula articularis; corresponding to this the two ligaments of each of these 
joints are somewhat modified. 
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277. Sternum and ribs with ligaments, from in front. 


in<'st aiit<Ti<*r layer Las Ijet ii removed and the joint sliti 
soparated soniewliat from one anotlier on the left side.) 
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The anterior extremities of the seven (sometimes eight) upper costal cartilages are 
attached directly to the incisurae costales of the sternum and so form the articulationes 
sternocostales (articulationes of the cartilages of the ribs with the sternum); the 
cartilage of the first rib fuses usually directly with the sternum, while for the cartilages 
of the second to the seventh (sometimes eighth) rib there are present slit-shaped joint 
cavities and capsulae articulares, A fibro-cartilaginous layer, the ligamentvm stemo- 
costale interarticulare (0. T. interarticular chondrosternal ligament), which extends from 
the medial end of the second costal cartilage to the cartilaginous (or bony) junction of 
the manubrium with the corpus sterni, there constantly divides this joint into two 
separate joint cavities. In the other joints there are often similar fibrous strands, which, 
however, lead usually only to incomplete division of the joint cavities. The joint capsules 
are sti*engthened on the anterior surface by strong, on the posterior by weak, ligamenia 
sternocostalia radiata (0. T. anterior and posterior chondrosternal ligaments), which 
extend from the ends of the costal cartilages, diverging to the sternum; the anterior of 
these interweave with those of the other side to form a toogh layer. This layer, 
ensheathing the sternum in front and behind, is called the membrana stemi. 

The eighth and ninth rib iire attached usually (see p. 86) each with the anterior 
end of its cartilage to the cartihige of the next rib above. In these places as well as 
sometimes at other places on the fifth to the ninth costal cartilage, where contact 
between the cartilages or cartilaginous processes takes place, small joint slits and joint 
capsules are present, the articulationes interchondrales. 

The anterior extremity of the tenth costal cartilage is united by a loose liga¬ 
mentous band with the ninth; no such connection of the eleventh with the twelfth rib 
exists. For the synchondrosis stemalis (between the manubrium and the corpus) see p. 105. 

From the lowermost end of the corpus stemi and from the anterior surface of 
the sixth and seventh costal cartilage strand-like bands go off obliquely medianward to 
the anterior surface of the processus xiphoideus, the ligamenia costoxiphoidea (0. T. 
chondroxiphoid ligaments). They are connected with the anterior leaf of the vagina 
musculi recti abdominis. 


Spalteholz, Atlas. 4tb ed. 


13 
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Joints of the Upi»er Extremity. 



Ligamentum sternoclaviculare 

Ligamentum interclarlculare 
\ Discus articularis 


Ligamentum costoclaTiculare 


Costa 


Clavicula 


Manubrium sterui 


278. Clavicle, sternum and first rib, with liga¬ 
ments, from in front. 

(On tlu‘ loft half tho m"st antorior layer has boon removed; the parts fttrminf' the joints are 

sornowhat .separated from another.) 

The articulatio sternoclavicularis (slernoclavicular joint) arises from the 
fact that the extremitas sternalis claviculae with its facies articular stemalis, covered 
with cartilage, lies in the incisura clavicularis stemi which is also covered with carti¬ 
lage, the two being separated only by the discus articularis (0. T. interarticular fibro- 
cartilage); the latter is thickened above, medianward and behind, and separates two special 
joint cavities with capsulae articulat'cs from one another. The discus articularis and 
the cartilaginous coverings consist of filirocartilage. On the anterior surfaces of the 
joint the broad ligamentum sternoclaviculare extends from the clavicle down to the 
sternum. In addition, (he rounded, unpaired ligamentum interclaviculare, concave 
above, stretches out between the medial extremities of the two clavicles over the incisura 
jugularis sterni. The ligamentum costoclaviculare (0. T. rhomboid ligament), a power¬ 
ful ligiiment, consisting of several layers, goes from the tuberositas costalis claviculae to 
the upper margin of the fii-st costal cartilage. 
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279. Right shoulder girdle with ligaments, 

from without and somewhat from in front. 

(The medial half of the clavicle has been sawed off. The shoulder joint has been opened and the 
head of the humerus removed. Of the shoulder blade only the lateral portion has been drawn.) 

In the artlculatio aoromioclaYlcularis the facies aiticularis acromialis claviculae is 
united with the facies articularis acromii (rarely with inten^lation of a disc of fibro-cartilage, 
discus articularis). From the margins, of the joint surfaces stretches out a capsula articularis, 
strengthened on the uppi'r surface by the broad ligamentum acromioclaviculare. 

Between the tuberositas cordct>idea claviculae and the upper surface of the processus 
coracoideus scapulae extends the broad, powerful ligamentum coracoclaviculare; its anterior, 
lateral, quadrangular part is called the ligamentum trapezoideum, its posterior medial, trian¬ 
gular part, broader above, more apical below, the ligamentum conoideum; between the two 
there is often a bursa, bursa ligamenti cioracoclavicularis (see Fig. 318). 

The three ligaments of the shonlder blade extend between segments of bone which 
are not moveable upon one another; they accordingly senn only as a supplement of the bony 
structure. 

The ligamentum coracoacromiale (coracoacromial ligament) is strong, broad, oblong, 
quadrangular and extends above the shoulder joint from the anterior surface of the acromion 
to the posterior surface of the processus coracoideus. 

The ligamentum transversum scapulae superius (sw also Figs. 280 and 282) is thin 
and flat; it is stretched out over the incisura sciipulae and transforms this into a foramen 
through which pass the v. traiisversa scapulae and the n. suprascapularis (the a. transversa 
scapulae generally runs over the ligament). 

The ligamentum transversum scapulae inferius (see Fig. 281) is thin and round; it 
extends from the root of the acromion to the posterior margin of the cavitas glenoidalis, over the 
collum scapulae. Through the space betw'een ligament and bone runs the a. transversa scapulae. 

13 * 
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280. Right shoulder joint, articulatio humeri, 

from in front. 

(Tlio hiirsa in. subscajiuhiris is not shown. Of the shoulder Made only the lateral pi\rt has 

been drawn in.) 

Tlio articulatio humeri (shoulder joint) (see also Figs. 279, 281 and 282) is f(*rmed 
in that the eaimt humeri inovos upon th(' eavitas glenoidalis scapulae. The articular surface 
of the shoulder Made is cmlargod hy means of a connective tissue ring, labrum glenoidale 
(0. T. glenoid ligament), which is atta<*hed to the margin of the eavitas glenoidalis. From 
the outer side of this fibrocartilaginous projection a wide and loose arficttZam extends 

to the ci>llum anat(»mieum humeri and bridges (*ver the upiier end of the sulcus intertuher- 
cularis. The mm. subscapularis, supraspiuatus, infraspinatus, running close by the joint, are 
firmly attached to the capsule n(‘ar their insertions to the humenis. The stratum fibrosum 
of the capsule consists essentially of latiTally directed filire bands which fonn somewhat thicker 
la vers in front and beh.w. 
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281. Right shoulder joint, arficulatio humeri, 

from behind. 

(The acromion has been sawed off. Of the shoulder blade only the lateral jMulion has been 

drawn in.) 

Articnlatio humeri (continued) (see also Figs. 280 and 282). The 
mentum coracohumercUe (see also Fig. 280) is shown as an especial strengthening 
ligament. This arises from the lateral border of the processus coracoideus below the 
ligamentum coracoacromiale, is there separated from the capsule by loose tissue, but 
then sinks into the capsule and radiates out into its upper and posterior wall toward 
the tuberculum m^us. 

In the anterior part of the capsular wall there are, in addition, several fibrous 
bands, markedly variable in development; these are often described as special strengthening 
ligaments. 
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282. Right shoulder joint, articulatio humeri. 

Frontal section through the same, from behind. 

(The vagina miu-osa intfrtubercularis lias not been oponiHl in its whole length. Of the shoulder 
bbido only the bitiTul portion has hei'ii draNvn.) 

Articulatio humeri (continued) (see also Figs. 280 and 281). It presents regularly 
tw«* bulgings of ifs ea])sula aii^ieularis. The one bulging, hursa m. subscapularis (see also 

Fig. 397) lies between the upper part of the in. suhseapularis and the joint capsule, is ovale 

and extends to below the root of the ]>roeessiis eonieoideiis; it is counceted with the joint cavity 
by an opening situated a little below the ligaunaituiu eoraeohnuierale. 

The sec(»nd bulging of the eaiisula artieularis is the vagina mneosa intertuhercularis 
(see also Fig. 397). It surrounds the teudou of the caput loiigum in. bicipitis as a tubular 
cylindrical eaiial, is in free <*omniunieation at its upper extremity with the joint cavity and 
lies close to the bone in the region of the .sulcus intertuhercularis which is covered \i'ith carti¬ 
lage above; it ends in the form of a blind sae in the region of the collum chinirgicum where 
the stratum syuoviale the capsule is reHeeted upon the tendon of the ni. biceps, covering 

over part of the same as it runs inside the joint cavity. 
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283. 

Right elbow joint, 

articulatio cubiti, 

from in front. 

The articulatio cnbiti 

(elbow joint) (see also Figs. 284 
to 288) is the articulation between 
the humerus and the bones of 
the forearm. Here three different 
joints are included in one common 
capstila ariicularis: — (1) the 
incisura semilunaris ulnae glides 
upon the trochlea humeri (articu- 
laiio humeroulnaris), (2) the 
fovea capituli radii rotates on the 
capitulum humeri (arHculatic 
humeroradialis); (3) the circum- 
ferentia articularis radii moves in 
the incisura radialis ulnae (articu¬ 
latio radioulnaris proximalis). 
The articulatio humeroulnaris 
takes part in the movements be¬ 
tween the upper arm and the fore¬ 
arm only, while the articulatio 
radioulnaris proximalis serves ex¬ 
clusively for the movements be¬ 
tween the two bones of the fore¬ 
arm ; the articulatio humeroradialis 
on the other hand, takes part in 
both movements. 
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284. Right elbow joint, articulatio cubiti, 

from the ulnar side. 

ArticnlAtio cnbiti (cniitinucd) (stM‘ also Fij^s. ‘2S3. 285—288). The capsula ariicu- 
lar'is is toh'rahly wide and jiroceeds from the hunieriis in front and behind in a lino convex 
alM»ve; this jdac-e on;»’in lies in the middle in front close above the fossa coronoidea (see 
note (Ml Fi^^ 287) and fossa radialis, behind in the upper part of the fossa olecrani; on the 
sides it runs distalward from the two ••pieondyli. On tin* nlna the capsule is attached in the 
whole circumference of the ineisura semilumwis and ineisura radialis beyond the margin of the 
surface coven;d with cartilage; to the radius it is fastened around the collum radii, about in 
the middle between th<‘ lowtT margin <»f the eapitiiliim and tb(‘ tuberositas radii. The nam»w’ 
bulging of the cai)sule Ixdween the ineisura radialis ulnae and the circumferentia articularis 
radii extending distalward is called the recesses sacciformis. 

The jjowerful. flat, triangular ligamentum coUaterale ulnare ((). T. intenial lateral 
ligament) (s(‘e also Figs. 283 and 28b) is to he nnmtioned as an especial strengthened liga¬ 
ment on the ulnar sid<*: it extends from the epi<'omlylus medialis humeri, its fibres diverging 
to the ulnar margin of the ineisura .semilunaris ulnae; its anterior part is usually in contact 
with a thick lihrous baud, which (‘xteiids to the basis of the processus coronoideus. 
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285. Right elbow joint, articulatio cubiti, 

from the radial side. 

Articulatio cubiti (continued) (see also Figs. 283, 284, 286—288). It possesses as a 
wH'ond stnmgthenini? ligament on its radical side the ligamentum collaterale radiale (0. T. 
external lateral ligament) (see also Fig. 232). This arises as a strong bundle on the j‘pi- 
condylus lateralis humeri and divides into two diverging fibre bands of which one goes in 
front of, the other behind the capitulum radii; they are attai^hed t<j the ulna partly in front 
of the incisiira radialis, partly behind it and to the radial margin of the incisura semilunaris; 
distalward they reach as far as the level of the collum radii. The space between the diverging 
limbs of this ligament is filled up by fibres, which come from the epieondylus and are inserted 
distill ward in the ligamentum annulare radii (see below), and also by those which surround the 
capitulum and collum radii; the latter circular fibre bands which partially unite with the limbs 
mentioned, and partially are fastened separately to the ulna in front and behind the incisura 
radialis, are most markedly develoj>ed at the distal part and are grouped together there 
especially, under the name, ligamentum annulare radii (0. T. orbicular ligament) (set* also 
Fig. 288), but they are only artificially, not shaqdy, separable from the others. 
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286. Right elbow joint, arficulalio cubiti, 

from behind. 

(Tlie forearm is at a ri^^ht i»u tlit‘ upper arm.) 

The capmla articulaj'is of the articiilatio cubiti (see page 200 and also 
Figs. 2S3 —285 and 287) reaches on the upper arm behind, in the middle as far as 
the upper part of the fossa olecrani. on the sides as far as the lower part of the epi¬ 
condylus medialis and lateralis. Especial strengthening ligaments in the posterior wall 
of the fibrous capsule will not be descrilx^d. The upper part «>f the fossa olecrani contains 
a thick mass of fat close to the capsule between it and the tendon of the m. triceps 
brachii. 
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287. Right elbow joint, arficulafio cubiti, 

cut through at right angles to the axis of the trochlea humeri, 
from the ulnar side. 

(The joint cavity on the anterior surface i.s not struck at the spot in wL! a it extends furthest 
upward; the latter corresponds about to the place where the dotted line marked “fossa coronoidea” 

meets the bone.) 

In the articulatio cabiti the olecranon ulnae comes to lie in the fossa olecrani humeri 
when the forearm is extended: when the forearm is flexed, on the contniry, the processus 
coronoideus ulnae enters the fossa coronoidea humeri and the capitulum radii enters the fossa 
radialis. The movements of extension and flexion are for the most part checked by the fitting 
in of the olecranon ulnae or processus coronoideus ulnae resi)ectively int<* the corresponding 
depressions of the humenis. During life, however, it is unusual to have the movements of 
extension and flt'xion go s<» far that the projections of the forearm bones mentioned touch the 
corresponding depressions of the humerus; the movements are che<*ked before this occurs. 


Digitized by ^ooole 



204 


Joints of the Fpiier Extremity. 



Ulna 


Ligamentom annulare radii 


Tendo m. biclpitis 
(cat through) 


Chorda obliqua 


Radius 


Membrana 

interooaea 

antibrachli 


ProcePBus 

BtyloideuB 

ulnae 


Discus articularis 
Processus slyloideus radii 


288. Bones of the 
right forearm, with 
ligaments, 

from the volar surface. 

The joint union between the two 
lM»nes of the forearm, the articalatio 
radionlaaris is divisible spatially into 
two porti<»us; these are the articulatio 
radioulnaris proximalis (0. T. suj)erior 
radioulnar artieulation) betwe^en the cireum- 
ferentia articularis of the eapitulum radii 
and the incisura radialis ulnae (see p. 199) 
and the articulatio radioulnaris distalis 
(O. T. inlerior radioulnar articulation), 
between the incisura ulnaris radii and the 
circumferentia articularis of the cajutulum 
ulnae. The latter joint (see also Fi^s. 289 
to 291) is surrounded by a IcMjse capsula 
articularis. This arises on the radius and 
ulna from the marjrin ef the oartilapnou.s 
suriaces and fuses distalward with the 
marj^n of the discus articularis, a trian- 
^ilar connective tissue plate, often |)er- 
forated by a slit or hole; this disc has a 
broad attachment to the ulnar marjhn of 
the incisura ulnaris radii and is fastened 
by means of a short fibrous cord to the tip 
of the* proc(‘ssus styhudeus ulnae (see also 
Fi^. 291). The blind-sac-like bulging? of 
the joint caj)sule extending proximal ward 
lietWK'ii the circumferentia articularis of 
the eapitulum ulnae and the incisura ulnaris 
radii is called the recessus sacciformis (see 
Fig. 291). The articulationes radioulnares 
proximalis et distalis, in a mechanical sense, 
form together one joint. The space 
between the two bones of the forearm is 
almost completely filled up by the mem- 
brana interossea antibrachii (interosseous 
membrane). This powerful fibrous sheet i.s 
stretched out betwei*n the cristae interosseae 
of the radius and of the ulna, is separated 
pr<»xiinalward by a large, distalward by a 
narrow sj)acc from the corresponding joint, 
and possesses several irregular openings fc^r 
the ]>assagi? of vessels and ner\'e8; the fibre 
bauds run in the main (d)liquely and ex¬ 
tend from the radius distalward toward 
the ulna. In addition the chorda obliqua 
(O. T. oblique ligament) (see also Figs. 283 
and 284) extemls as a thin rounded fibrous 
band frrun the region of the tuberositas 
ulnae obliqmdy downward to the region of 
the tiilxTositas radii. 
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289. Joints of the right hand, articulatio manus, 

from the volar surface. 

The articulatio manus (joint of the hand) (sec also Fi«rs. 290 and 291) is divisible 
into the articulatio radiocarpea and the articulatio intercarpea. 

In the formation of the articulatio radiocarpea (wrist-joint) the proximal joint surfaces of 
the ossii naviculare, lunatum, triquetrum mov(* upon the facies articularis earjKia of the radius and 
upon the distal surliieo of the discus articularis. Its wide loose capsula articularis is attached to 
the circumference of the articular surfaces. It is strengthened hy the powerful ligamentum coUaterale 
carpi radiale (0. T. external lateral ligament) which exUmds from theproi^essus styloideus radii to the 
os naviculare, and by the longer ligamentum coUaterale carpi ulnare (0. T. internal lateral liga¬ 
ment) which extends from the processus styloideus ulnae to the os triquetnim. On the volar 
surface rims also the broad ligamentum radiocarpeum volare (O. T. ant(*rior li^ment) which 
arises from the processus styloideus and from the volar margin of the facies articularis carpea 
of the radius and goi*s in 8(‘veral bundles to the ossa navicuhm', lunatum, triquetrum, capitatum. 

The articulatio intercarpea connects and i)ermit8 motion among the hones of the i^Tist: the 
individual hones are connech'd among one another hy small capsulae articulares. On the volar 
surface there are several strengthening ligamcuits, short, flat, almost transversely directed, liga¬ 
menta intercarpea volaria (0. T. palmarl igamonts); of th(*se, those which radiate out from the 
os capitatum to the adjoining hont*s are groujK‘d together as the ligamentum carpi radiatum. 

lu the formation of the articulatio ossis pisi for mis, the dorsal surface of the os pisiforme 
glides upon the volar surface of the os triquetnim; a small, lo<ise capsula articularis connects the 
borders of those surfaces. From the os pisifonn, the powerful ligamentum pisohamatum 
to the hamulus ossis hamati; the ligamentum pisometacarpeum to the basis ossis metacarpalis 
III—V both ligaments being really continuations of the tendon of the m. flexor carpi ulnaris. 
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290. Joints of the right hand, articulatio manus, 

viewed from the back of the hand. 

Artieiilatio manns (continued) (sec also Fi^rs. 289 and 291). On the dorsal surface, the 
capsule of the articulatio radiocarpea is strengthened by the ligamentum radiocarpeum dorsale 
(0. T. posterior li^mrneut) whi<*h g«>es from the dorsal marj^n of the facies articularis carpea 
radii in difl'ereiit divisions to the bones of the first row of the carpus; the band to the os 
naviculare is often not especially well devtdoped and may be abstmt altoj^ther. 

The articulatio intercarpea possess(‘s on the dorsal surface s(‘veral short strengthening liga¬ 
ments. ligamenta intercarpea dorsalia (<J. T. dorsal ligjinionts), which run usually transversely. 

The articulationes carpometacarpeae (carpometacarpal articulations) are formed on the 
one side by th»' distal suri'aces of the bones of the sec-ond row of the carpus, on the other side 
by the proximal surfaces of the ossa metacari)alia. Several short i)ei*pondicular and oblique liga¬ 
ments on the volar and dorsal surfaces, ligamenta carpometacarpea dorsalia et volaria (0. T. 
dorsal and palmar ligaments) serve' to tln'ir capsulae articulares as strengthening ligaments; 
of the latter, that situated furthest ulnarward extends from th<' hamulus ossis hamati to the 
basis ossis metacarpalis V and is calb'd the ligamentum hamatometacarpeum (see Fig. 289). 

The articulationes intertnetacarpeae (articulations of the metacarpal hones with one 
another) have their origin in that thi; proximal ends of the seitond to the fifth metacarpal 
b(»ne can move upon one anoth«'r by m<*ans of their lateral surfaces which are covered with 
cartilage. Their capsulae articulares are strengthened by short transversely directed fibre 
l)and8, ligatnenta basium [ossium metacarpalium] dorsalia et volaria of which there are four 
on the back of the hand, but only thr'e in the hollow of the hand (the ligament between the 
os metacarpale I ami II is absent) (see also Fig. 289). 
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291. Joints of the right hand, articulatio manus, 

from the back of the hand. 

(The surface of a frozen hand has been filed off until the joint cavities have been opened.) 

Articulatio manus (continued) (sec also Fif^. 289 and 290). The joint cavity of the 
articulatio radiocarpea is often connet^ted neither tiith that of the articulatio radioulnaris 
distalis nor with that of the articulatio intercarpea (.see p. 204). 

The slits between the individual joint surfaces of the bones which toj^ther form the arti¬ 
culatio intercarpea are usually all connected not only with one another, but also between the 
ossa metacarpea with the joint cavities of the articulationes carpometacarpeae and intermetacarpeae 
of the second and third finj^ers. Short, strong ligamenta metacarpea interossea extend in the 
depth in a transverse direction between the neighboring wrist bones of the siime row. 

The joint cavity of the articulatio oasis pisiformis is in about a third of the cases 
connected with the articulatio radiocarpea. 

In the articulationes carpometacarpeae of the second and third finger the joint slits 
are usually connected with those of the articulatio intercari)ea, and with those of the articu¬ 
lationes intermetacarpeae betw(‘en the first, second, third and fourth finger; the articulationes 
carpometacarpeae and the articulatio intermetacarpea of the fourth and fifth fingers are 
usually separated from the others, the articulatio carpometacarpea pollicis always. 

The three articulationes intermetacarpeae pos.sess, in the depth, short, transverse 
ligamenta basium [ossium metacarpalium] interossea. The joint capsules go off from the 
margins of the surfaces covered with cartilage. 
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292. Metacarpal bones and first phalanges of the 
second to the fifth finger of the right hand with 

ligaments, from the volar surface. 

In the formation of the articulationes metncarpopbnlaugeae (see also 
Fig. 293) the base of each phalanx I moves upon the capitulum of the os metacarpale. 
A tolerably loose cqpsula articularis connects the margins of the surfaces covered 
with cartilage. 

Between the heads of the second of the fifth os metacarpale a flat powerful 
ligamentum capitulorum [ossium metacarpalium] transversum (0. T. transverse meta¬ 
carpal ligament) stretches out transversely over the distal end of the corresponding 
spatium interosseum metacarpi on the volar surface. It is partially fastened to the 
lateral surface of the capitulum; in part it goes over into the volar portion of the 
joint capsule and there connects with the ligamentum accessorium volare and with a small 
plate of fibrocartilage, which strengthens the joint capsule on the volar side and is 
connected with the base of the phalanx; in part it helps to form the ligamenta vaginalia 
for the flexor tendons of tlie fingers. The ligament separates the distal portions of the 
mm. interossei from those of the mm. lumbricales in that the former run on the dorsal 
surface, the latter on the volar surface of it. 
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293 . 

Metacarpal bone and 
phalanges of the third 
finger of the right 
hand with ligaments, 

from the radial side. 

The articnlationes metaearpopha- 
langeae (continuation. See also Fig. 292) 
possess a ligamentum collaterale (0. T. 
lateral ligament) as a strengthening liga¬ 
ment, one on the radial and one on the 
ulnar side which extends from the lateral 
surface of the capitulum ossis metacarpal is 
obliquely distalward and volarward to the 
base of the first phalanx. In addition, 
a ligamentum acceasorium volare (0. T. 
transverse metacarpal ligament) wdth one 
limb on each side radial and ulnar, to 
the capitulum ossis raetacarpalis just volar- 
ward from the ligamentum collaterale nins 
arch-like to the volar surface of the joint 
and touches there the border of the fibro- 
cartili\ginou8 disc (see page 208); on the 
volar surface it is united with the liga¬ 
mentum capitulorum transversum (see 
Fig. 292). 

In the formation of the articnlationes 
digltornm manns (finger joints) the base 
of each phalanx II is moveably connected 
with the trochlea of each phalanx I and 
in the same way the base of each pha¬ 
lanx III with the trochlea of each pha¬ 
lanx II. In the first finger (thumb), only 
one such joint is pn'sent; in the second 
to the fifth finger always two. Loose 
capaulae articulares connect the margins 
of the cartilaginous joint surfaces with one 
another and are strengthened by pow’erful 
ligamenta collateralia (0. T. lateral lig;i- 
ments) which run to the radial and ulnar 
side in a manner entirely analogous to 
that in the articnlationes metacarpophalan- 
geae. Furthermore there are on the volar 
side of the joints as well as on the meta¬ 
carpophalangeal joints, small discs of fibro- 
cartilage, inwoven in the joint capsule. 


Spalteholi, Atlas. 4th ed. 
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Joints of the I/>wer Extremity. 
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294. Ligaments of the right half of the pelvis, 

from in front and somewhat from above. 
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The pel Tic bones are coDoected by means of two joints: — the paired arti- 
ctdaiio sacroiiiaca and the unpaired symphysis osshun pubis. 

In the articnlatio sacroiiiaca (see also Figs. 295 and 296) the facies 
anricolaris oesis sacri and the feu:ies auricularis ossis ilium of each side are in contact 
A short, tight capsula ariicularis connects the margins of the cartilaginons surfaces; 
it is strengthened on the anterior surface by the ligamenia sacroiiiaca anteriora, 
which, considered as a whole, run as broad thin fibre plates from the lateral portion 
of the basis and facies pelvina of the sacrum transversely to the medial surface of the 
ilium and are there attached in the peripheiy of the linea arcuata, eventually also in 
the sulcus paraglenoidalis. 

The ligamentum UiolumbaJe (0. T. iliolumbar ligament) (see also Fig. 295), 
must also be regarded as a strengthening ligament (in the wider sense) for this joint 
This forms a powerful flat fibre band which has its origin from the processus transversus 
of the fifth (partially also, as in Fig. 294, of the fourth) lumbar vertebra; one part 
of the fibres extends from there to the posterior portion of the crista iliaca, another 
larger part broadens out on the inner surface of the ala ossis ilium and on the upper 
surface of the pars lateralis ossis sacri. 


14* 
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Joints of the Lower Extremity. 


Articulatio sacroiliaca (continaed) (soe also Figs. 294 and 296). It is 
strengthened on the posterior surface by the Ugamenta sacroiliaca interossea (see 
also p. 214) and the ligamenta sacroiliaca posteriora breve et longum. The latter 
form the broad mass of fibre bands, only indistinctly separated from one another, which 
ascend obliquely from tbo region of the crista sacralis lateralis of the sacrum toward 
the ala ossis ilium where they are attached to the spinae iliacae posteriores and between 
them, the main mass of them, especially the superficial bands, passing to the spina iliaca 
posterior superior; of these the fibrous bands which come from ^the r^on of the 
second and third sacral vertebra are called the Ugamentum sacroiliacum poslerius 
breve, those from the region of the fourth sacral vertebra, the Ugamentum sacroiliacum 
posterius longum. These ligaments cover over tlie ligamenta sacroiliaca interossea 
completely from behind and lie close upon them. 

Of great importance for the form and firmness of the pelvis are also the liga- 
mentnm sacrotaberosnm and the ligamentam sacrospinosnm (see also 
Fig. 294). 

The Ugamentum sacrotuherosum (0. T. posterior or great sacrosciatic ligament) 
arises broad and thin from the spinae iliacae posteriores superior et inferior as well as 
from the lateral margin of the sacrum and of the two upper coccygeal vertebrae; it is 
accordingly intimately connected in its upper part with the ligamenta sacroiliaca posteriora. 
The fibres converge to form a strong flat* ligament which extends obliquely forward, 
downward and lateralward and becomes attached to the medial edge of the tuber 
ischiadicum where it again broadens out; a narrow band which extends as a continuation 
of some fibre bundles from this point along the medial margin of the ramus inferior 
ossis ischii, is called the processus falciformis (0. T. falciform ligament). 

The Ugamentum sacrospinosum (0. T. anterior or lesser sacrosciatic ligament) 
is essentially thinner than the preceeding; it arises on the lateral margin of the lower 
portion of the sacrum and of the upper coccygeal vertebrae, extends past the anterior 
surface of the ligamentum sacrotuherosum forward and lateralward, narrowing as it goes 
and is attached to the spina ischiadica; at the point where it crosses the ligamentum 
sacrotuherosum, it fuses with it. The ligamentum sacrospinosum forms, with the 
m. coccygeus (see p. 346), a common mass of variable composition; sometimes the 
connective tissue structures predominate, sometimes the muscle bundles. 

The ligamentum sacrotuherosum, as well as the ligamentum sacrospinosum, stretches 
out medianward from the two incisurae ischiadicae (or between them) so that these 
notches are transformed into foramina which are surrounded partly by bone, partly by 
ligaments; the incisura ischiadica major becomes tlie rounded quadrangular foramen 
ischiadicum majus (0. T. great sacrosciatic foramen), the incisura ischiadica minor 
the triangular foramen ischiadicum minus (0. T. lesser sacrosciatic foramen) (see 
also Fig. 294). 
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295. Ligaments of the right half of the pelvis, 

from behind. 
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Joints of the Iy>wer Extremity. 



296. Articulatio sacroiliaca dextra, frontal section. 

Posterior half of section, from in front. 

Articulatio sacroiliaca (continued) (see also Figs. 294 and 295). It 
possesses an unevenly carved joint slit; the^adjoining articular surfaces are completely 
covered by cartilage and smooth, but they present several irregular projections which 
fit in to corresponding depressions of the other bone. 

On the dorsal surface there are present, as strengthening ligaments, the ligamenta 
sacroiliaca interossea. Under this name are included the mass of short fibre bands 
which are covered over completely behind by the ligamenta sacroiliaca posteriora and 
which extend obliiiuely upward and backward from the tuberositas sacralis [ossis sacri] 
to the tuberositas iliaca [ossis ilium], eventually, also to the sulcus paraglenoidalis; they 
fill completely the irregular depression which is situated behind the joint cavity between 
these two rough surfaces, and are not visible in the uninjured joint. 
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297. Symphysis pubis and right half of pelvis 

with ligaments, from in front and below. 

(Only those fibres of the labrum glenoidale which form the ligamentum transversum acetabuli 

have been retained.) 

The membrana obturatoria is usually a thin fibre plate which almost completely 
closes the foramen obturatiim. The fibres arise from the margins of the foramen, coming in 
the lower and posterior part from the posterior surface of the same. The direction of the 
fibres is usually transverse. The uppermost bands stretch out below the sulcus obturatorius 
between the tubercula obtiirahiria and transform this groove into the short canalis obturatorius 
(for the a. and vv. obturatoriae; n. obturatorius). Variably developed bands of fibres, which 
lie upon the membrane externally, are connected with the capsule of the hip joint and with 
the ligamentum transversum acetabuli. 

In the unpaired sjmphyHls ossiiim pubis (see also Fig. 298), the two pubic bones 
are united with one another in the median plane. Betw^een the opposing rough facies symphy- 
seos, which are covered over with a layer of hyaline cartilage, is intercalated a fibrocartQagi- 
nous disc (lamina fibrocartilaginea interpuhica) (0. T. interpuhic disc). This projects some¬ 
what on the posterior surface as a narrow ridge; in front it broadens essentially and is covered 
by a layer of decussating fibres which are connected with the tendons of the mm. recti ab¬ 
dominis. The uppermost, transverse fibre layer stretches out between the upper margins of 
the rami superiores of the pubic bones or rather between the tubercida piibica, and is called 
the ligamentum pubicum superius; lateral ward it is continued behind the tuberculum pubi¬ 
cum as a ridge upon the pecton ossis pubis (see Fig. 294) and there gives origin to a part of 
the m. pectineus. Tlie sharp-angled triangular fibrous band which extends from the ramus 
inferior of one pubic bouo to that of the other on the lower margin of the symphysis and which, 
above, is fused with the fibrocartilaginous disc, is called the ligamentum arcuatum pubis (0. T. 
subpubic ligament). 
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Joints of the Lower Extremity. 
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298. Symphysis pubis, opened by a frontal section. 

Posterior half, viewed from in front. 

Symphysis ossium puhis (continued) (see also Fig. 297). It contains 
nearly constantly within its lamina fthrocariUaginea inierpubica a small medianly 
situated joint slit which lies nearer the posterior margin than the anterior and extends 
almost over the upper half of the fibrocartilaginous mass; the joint-slit is larger in 
the female than in the male. The strands of fibrocartilage run in the depth, mostly 
transversely, between the two layers of hyaline cartilage and are seen on median section 
to consist of concentrically arranged circular layers. Cartilage and fibrocartilage are 
veiy firmly united with one another. 
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299 . Rigth hip joint, articulatio coxae, from in front. 

In the formation of the articulatio coxae (hip joint) (see also Figs. 300—303) the 
caput femoris moves upon the facies liinata of the acetabulum. The latter is enlarged by 
means of a high three-cornered connective-tissue ring, lahrum glenoidale (0. T. cotyloid liga¬ 
ment) (see Figs. 301 and 303) which sits with its broad base upon the border of the aceta¬ 
bulum and bridges over the incisura acetahuli as the ligamentum transversum acetabuli; this 
has also a broad attachment to the margins of the incisura acetabuli and is connected with 
the fibres of the membrana obturatoria (see Fig. 297). 

The capsula articularia (see Fig. 303) is strengthened on the anterior surface by the 
strong triangular ligamentum iliofemorale. It arises below and near the spina iliaca anterior 
inferior, broadens gradually and is fastened to the linea intertrochanterica in its whole length. 
The ligamentum ^ubocapaulare (0. T. pubofemoral ligament) lies on the medial, inferior side 
of the joint, comes from the corpus and ramus superior ossis pubis and runs partly to the 
upper margin of the trochanter minor, partly to the capsule in the same region. 
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Joints of the Lower Extremity. 
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300. Right hip joint, articu/atio coxae, 

from behind. 

(The jcint capsule, except for the strenirtheniiii? li^^ainents, has been removed.) 

Articnlatlo coxae (cuiitiiiuod) (.^ee aKo Fi^^s. 299 , 801—303). It possesses, as a streng- 
theiiiii;^ lifranieut of the po.sterinr wnll of the ca]»sulc, the ligamentum ischiocapsulare. This 
]»read, tlii«*k arises externally alon«r the inaririn ef the acetabulum in the whole extent 

of the corpus o>f,ia iseliii; its fibres conver^'-e somewhat, run ohlicpicly upward and lateralward 
and become attaclied for the lunst part to the zoiia orhienhiris; part of them reach even to 
tJie anterior maririn of the trochanter major. 

Between the li^'-amenta iliofemorale, ])ul)ocaj»sulare and ischiocapsulare, the capsule is 
essentially tJiinner in three phu'cs: these jdaces correspond to the points where the bones 
formin'^ the acetabulum fuse witli one another. 
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301. Right hip joint, articulafio coxae, 

from behind. 

(The^superficial layer of the capsule and the ligamentnm ischiocapsulare have been removed.) 

Artienlatio coxae (continued) (see also 299, 300, 302 and 303). Its capsule is 
strenj]^hened in the depth hy the zona orbicularis (see also Fig. 303). This band of fibres, 
covered over completely by the other ligaments, but connected with them, is strongest and 
most distinct above, behind and below; it siiirounds the neck of the femur like a ring and 
is connected above with the bone below the spina iliaca anterior inferior. It extends therefore, 
essentially like a loop, from this point, downward in front of the neck, then behind the same 
and thence, back again, upward to its starting point; its lateral margin is formed of fibres 
which run purely circularly. 
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Joints of the lyiwor Extremity. 
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302. Right hip joint, arficu/afio coxae, 

from the medial side. 

(The bottom of the acetabulum has been chiselled away sufficiently to make the head of the 

femur visible.) 

Articulatio coxae (continued) (see also Figs. 299—301 and 303). Hidden 
inside it is the ligamentam teres femoris (see also Fig. 303). This flatly rounded 
ligament arises by a broad origin in the neighborhood of the incisura acetabuli and 
from the ligamentum transversum acetabuli, becomes narrow above and is attached in 
the fovea capitis femoris. It lies in the fossa acetabuli between its floor and the medial 
inferior surface of the head of the femur so that the posterior margin of the ligament, 
when the body is upright, is approximately vertical in direction. The ligamentom teres is 
covered over by the stratum synoviale of the capsula articularis. Very rarely it may 
be very thin or may be absent altogether. 
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303. Right hip Joint, articulatio coxae. 

Frontal section through the same. Posterior half of section, 
viewed from in front. 


(The joint surfaces have been somewhat pulled apart.) 


Artlcnlatio coxae (continued) (see also Figs. 299—302). Its capsula artictUaris 
arises at the margin of the atjetabulum, chiefly outside the labrum glenoidale so that this lies 
more or less completely w ithin the joint cavity. The capsule is attached to the femur in front 
close above the linca intertrochanterica, behind to the neck of the femur medianward from the 
crista intertrochanterica in a line parallel to the latter so that somew’hat more than the medial 
half of the posterior surface of the neck of the femur looks into the joint capsule. The stratum 
synoviale of the capsule is continued upon the ligamentum teres and encloses this like a sheath. 
The fossa acetabuli is almost completely filled up by masses of fat, synovial villi and the 
ligamentum teres. 
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Joints of the Lower Extremity. 
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304. Right knee joint, articulatio genus. 

Tibia with cartilaginous discs, from above. 

In the formation of the articulatio genus (knee joint) (see also Figs. 305—312) 
the two condyli femoris move upon the condyli tibiae. AVithin the capstda articularis 
enclosing the joint, between the two bones, two sickle-shaped connective-tissue discs are 
intercalated, the meniscus lateralis and the meniscus medialis (see also Figs. 306—308 
and 311). These are firmly connected at their extremities, by connective tissue strands 
with the tibia. Each meniscus is triangular on cross section (see Fig. 311); its 
two smooth sides lie one on the condylus tibiae, the other on the condylus femoris; 
these two sides meet in a sharp concave margin; its third, narrowest side is directed 
toward the outer circumference of the joint and is fused with its capsule. 

The meniscus lateralis (0. T. external semilunar tibrocartilage) is somewhat 
shorter and more circular; it arises anteriorly (see also Fig. 224) close in front of the 
eminentia intercondyloidea tibiae, directly in front of the tuberculum intercondyloideum 
laterals, and is fastened by its posterior extremity to the posterior slope of the eminentia 
intercondyloidea, chiefly to the tuberculum intercondyloideum laterals, and a part of its 
bundles of fibres with the tuberculum intercondyloideum mediale. 

The meniscus medialis (0. T. internal semilunar fibrocartilage) is longer, broader, 
and more sickle-shaped (see also Fig. 224); it arises anteriorly in front of the fossa 
intercondyloidea anterior from the margo infraglenoidalis and is attached behind in the 
fossa intercondyloidea posterior. 

Between the most anterior points of the two menisci is stretched out the thin 
rounded ligamentum iransversum genus (see also Figs. 306 and 307), which is 
composed of connective tissue, which pretty frequently is poorly develop^ and often 
is absent altogether. 
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305. Right knee joint, arficulatio genus. 

Sagittal section at about the middle of the joint. Lateral half^ viewed 
from the medial side; somewhat schematic. 

(The meniscus lateralis has been removed.) 

Artienlatio genus (continued) (see also Figs. 304, 306—308 and 310). It has inside 
it the ligamenta cruciata genus anterius et posterius. Each of these goes from the surface 
turned toward the fossa interoondyloidea of one condylus femoris downward to the region of the 
eminentia intercondyloidea tibiae; in the extended position the anterior ligament is directed 
obliquely forward, the posterior somewhat obliquely backward. Together they assume the form 
of an X and are connected by loose connective tissue and fat not only with one another, but 
also with the posterior wall of the capsula articularis. They are ensheathed by synovial membrane. 
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Joints of the Lower Extremity. 
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306. Right knee joint, articulatio genus, 

from in front. 

(The knee is flexed at a rij^^ht angle; the patella and the capsule of the joint have been removed.) 

Articulatio genus (continued) (see also Figs. 304, 305 and 308). The liga¬ 
mentum cruciatum anterius (0. T. anterior or external crucial ligament) (see also 
Figs. 304, 305 and 308) has a broad origin on the non-cartilaginous, medial surface 
of the condylus lateralis femoris, near its posterior margin. From there on it becomes 
narrower, passes as a flatly rounded bundle obliquely forward, downward, and median- 
ward and is attached especially to the tuberculum intercondyloideum mediate and in the 
fossa intercondyloidea anterior tibiae (see also Fig. 224). 
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307. Right knee joint, arficulafio genus. 

from in front. 

(The knee is flexed at a right angle; the patella and the capsule of the joint have been removed, 
the ligjvmentiim cruciatum anterius has been cut oif short at its points of attachment.) 

Articulatio genus (continued) (see also Figs. 304—306, 308—312). Tha ligamentum 
cruciatum posteriua (0. T. posterior or inh^nal crucial ligament) lies beliind the ligamentum 
cruciatum anterius, cr<jsses the same and is somewhat stronger. It has a bn^ad origin from 
the lateral surface of the condylus medial is femoris close to its anterior and inferior margin, 
narrows to a flatly rounded cord and passes somewhat oblupiely downward, backward, and 
lateralward to the fossa intercondyloidea posterior tibiae and to the posterior surface of the 
tibia (see also Fig. 224); one band of fibres, arising in the medial portion, runs behind the 
ligament obliquely lateralward to the posterior part of the meniscus lateralis (see Fig. 308). 

Spaltebolx, Atlai. 4th «d. 25 
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308. Right knee joint, articulaiio genus, from behind.j 

(Th«.‘ capsule, except for the strengthening ligaments, has been removed.)] 

Articnlatio g^eniis (continued) (.see also Figs. 304—307, 300—312). The ligaments 
which serve to strengthen the capsule laterally are called the ligamenta collateralia fibulare 
et tibiale. 

The ligamentum coUaterale fibulare (0. T. long external lateral ligament) is a rounded 
fibrous cord, which, wdieii the knee is extended, is stretchi'd out tight from the epicondylus 
lateralis femnris the lateral siirlace of the capitulum fibulae. It is separated by fatty tissue 
from the caj»sule of th(‘ j(Hiit and by the teiidnii ef the m. popliteus and the bursa m. poplitei 
from the nuuii.scii.s lateralis and from the a. genus inferior laterali.s which runs upon the meniscus. 

The ligamentum coUaterale tiblale (0. T. internal lateral ligament) is a broader, flat 
ligament which extends from the epicondylus medialis feumris to the medial portion of the 
margo infraghm'ddalis and thence further downward. It is iiiterwovem in the wall of the capsule 
an<l is partly attached also to the nicni.scu.'^ medialis. Below, it covers over the a. genus inferior 
medialis, which lies directly upon the bone. 
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309. Right knee joint, arficulafio genus, from behind. 

(The muscles partially fused wdth the capsule have been cut off, close to their attachment.) 

Articaliitio genus (continued) (see also Fi^s. 304—308, and 310—312). It has, on 
the posterior surhice, the following strengthening ligjimcnts: 

The powerful, flat ligamentum popliteum obliquum (0. T. posterior ligament) extends 
from the region of the condylus lateralis femoris obliquely medianward and downward; its fibres 
become lost, partially descending in the wall of the capsule and in the fascia of the m. popliteus, 
partially by bending around upward and going over into the tendon of the m. semimembmnosus. 

The ligamentum popliteum arcuatum is a somewhat variable, usually horse-shoe shaped 
band of fibres, concave above, which arises in the region of the epicondylus lateralis femoris 
and becomes lost in the middle of the posterior wall of the capsule below the ligamentum 
popliteum obliquum. From the convex circumference of the ligament the retinaculum Ugnmenti 
arcuati goes off with two converging limbs; it has a narrow attachment to the capitulum 
fibulae; from the same place, also a part of the m. popliteus arises. 

16 * 
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310. Right knee joint, QrtlCulatlO genus, from in front. 

(After cutting through the capsula articuhiris close to the bone the tendinous expansion of 
the m. quadriceps femoris along with the i>atclla have been turned down in front; the knee 

is Hexed.) 
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Articulatio genus (continued) (see also Figs. 304—309, 311 and 312). The 
capsuJa articularis (see also Figs. 311 and 312) extends over the posterior surface of 
the common tendon of the m. quadriceps femoris in front close above the patella and 
goes over at the border of the patella upon the latter so that the whole facies articularis 
patellae looks into the joint cavity. Thence the capsule runs as a loose membrane 
separated by abundant fatty tissue from the ligamentum patellae and from the adjoining 
parts of the retinacula patellae to the upper margins of the two menisci and to the 
inferior attachment of the ligamentum cruciatum anterius. It then encloses the two 
ligamenta cruciata genus in a common sheath and goes over at the posterior margin of 
the ligamentum cruciatum posterius into the posterior wall; thus the two ligamenta 
cruciata genus form with the surrounding synovial membrane a sort of wall of separation 
which is shoved in from behind into the joint cavity, dividing this, behind, into a medial 
and a lateral compartment. From the medial and lateral margin of the facies articularis 
patellae project two prominent, fatty, synovial folds, plicae alares (0. T. ligamenta alaria) 
which converge below; they are often studded with synovial villi. At the angle of union 
of the same there arises a very variable, simple, larger, often fatty, fold, the plica 
synovidlis patellaris (0. T. ligamentum mucosum), which extends backward, in a sagittal 
direction, free through the joint cavity to become attached at the lowermost margin of 
the fossa intercondyloidea femoris; it is the anterior margin of a large sagittal fold of 
the synovial membrane, originally present, ensheathing the ligamenta cruciata; this fold 
extends from the posterior capsular wall, without interruption, as far as the patella and 
divides the joint-cavity from behind into two chambers, corresponding to the two pairs of 
joint-tuberosities, communicating in front of the fold. This original condition may be 
preserved wholly or in part. 

The joint cavity is continued upward in the majority of cases directly into the 
bursa [mucosa] suprapatellaris. This large bursa lies between the anterior surface 
of the lower end of the femur which has only a slight covering of fat and the posterior 
surface of the common tendon of the m. quadriceps femoris (see Figs. 311 and 312); 
it is intimately fused with the latter and separated from the joint cavity, usually only 
incompletely and indistinctly, by a projecting fold (see Fig. 312). In rarer cases the 
bursa is completely shut off so that no connection exists between the two cavities, and 
it then becomes displaced for a variable distance from above downward in front of the 
capsule of the joint. 
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311. Right knee joint, articulatio genus. 

Sagittal section through the condyliis lateralis femoris. 
Medial half of section, from the lateral side. 
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Articulatio genus (continued) (see also Figs. 304—310 and 312). The 
capsuJa articularis passes in front from the posterior surface of the tendon of the m. 
quadriceps femoris (see p. 229) to the anterior surface of the femur above the joint 
tuberosities. The fold of the capsule at the sides runs near the margin of the carti¬ 
laginous coating, so that the region of the epicondjli remains free (see Fig. 312); the 
capsule therefore covers the cartilaginous surfaces and a part of the anterior surface of 
the femur which is not covered by cartilage. 

To the tibia the capsule is attached around the margo infraglenoidalis, a little 
below the margin of the cartilaginous surfaces; thence it goes to the lower margin of 
each of the two menisci, lines its lower and upper surfaces and from its upper margin 
passes in front to the posterior surface of the patella and of the tendon of the 
m. quadriceps femoris (see p. 229), laterally and behind to the point of reflection on 
the femur. 

The ligamenhim patellae (see also Fig. 312) is a flat, very strong ligament, 
which goes off from the lower margin and the anterior surface of the patella and, 
narrowing slightly, becomes attached to the tuberositas tibiae (see also Fig. 224); it is 
separated from the capsula articularis by thick masses of fat. The ligament is partially 
a direct continuation of the tendinous fibres ot the ra. quadriceps femoris running over 
the patella and can accordingly be considered as the terminal tendon of this muscle; 
in this sense the patella itself has to be thought of as a large sesamoid bone inter¬ 
calated in this tendon. 


Digitized by ^ooQle 



232 


Joiiits of tho liowor Extn'inity. 


Articulatio genus (continued) (see also Figs. 304—311). The comm arti- 
adore is in open communication regularly with the bursa [mucosa] musctdi popUtei 
(see also Fig. 447). This tube-like pocket extends downward and backward on the lateral 
side in front of and below the tendon of origin of the m. popliteus; it opens into the 
joint by a narrow slit above the meniscus lateralis, between this and the tendon of the 
m. popliteus, but possesses usually in addition a second communicating opening below 
the meniscus; it is sometimes connected also with the articulatio tibiofibularis. 

In front of the patella are three bursae: the bursapraepateliaris subcutanea 
in the subcutaneous connective tissue in front of the fascia lata (see also Fig. 426), 
the bursa praepateliaris subfascialis behind the fascia lata (not figured), between 
it and the tendinous expansion of the m. quadriceps femoris, and the bursa praepateliaris 
subtendinea between the tendon of the m. quadriceps and the anterior surface of the 
patella (not figured). In most cases only one of these three bursae praepatellares occur; 
sometimes two or three exist over one another in which event they usually communicate 
freely with one another; the size of these bursae differs much. 

The bursa infrapatellar is profunda (see also Fig. 311) lies between the posterior 
surface of the ligamentum patellae and the anterior surface of the tibiae. It is separated 
from the cavity of the knee joint by masses of fat and communicates with it only 
very rarely. 

The joint-cavity is connected, in addition, in most cases, with the bursa supra- 
patellaris (see p. 229), very often with a bursa m, semimembranosi (see p. 366) or 
with the bursa m. gastrocnemii medialis (see p. 367), often also with the bursa 
m. gastrocnemii lateralis (see p. 368). 
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312. Right knee joint, articulatio genus, 

from the lateral surface. 

(The joint cavity and several bursae have been injected with a stiffening medium and then 

dissected out.) 
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313. Ligaments of the 

right leg, from in front. 

The tibia and fibula are united by 
two joints, one above and one below, 
besides throughout nearly their whole 
length by the membrana interossea cruris. 

The articiilatio tibioflbularls 
(0. T. superior tibiofibular articulation) 
(see also Kgs. 306—308) arises through 
the apposition of the facies articularis 
capituli fibulae and the facies articularis 
fibularis tibiae. The tight capsula artu 
cularia arises from both bones generally 
close to the margin of the cartilaginous 
surface. On the anterior surface and often 
also on the posterior, a strengthening 
ligament, the ligamentum capituli fibu- 
lae (0. T. anterior and posterior superior 
tibiofibular ligaments), runs transversely 
or somewhat obliquely lateralward and 
downward. In addition the ligamentum 
collaterdle fibnlaro and the retinaculum 
ligamenti arcuati of the knee joint are 
to be regarded as strengthening liga¬ 
ments (in the wider sense) for the arti- 
culatio tibiofibularis. The joint com¬ 
municates sometimes with the bursa 
[mucosa] m. poplitei and through this 
indirectly with the knee joint. 

The membrana Interossea cruris 
(0. T. middle tibiofibular ligament or 
interosseous membrane) is stretched out 
as a broad lamella between the cristae 
interosscac of the tibia and fibula. The 
fibres usually assume a course des¬ 
cending toward the fibula. Above, 
between the membrane and the articu- 
latio tibiofibularis, there remains a 
largo opening for the passage of vessels 
and nerves. 

The syndesmosis tibiofibularis 

(0. T. inferior tibiofibular articulation) 
(see also Kgs. 314, 315 and 322) is 
the moveable union between the medial 
surfiice of the malleolus lateralis (above 
the faeies articularis malleoli) and the 
iiicisura fibularis tibiae. The bony sur¬ 
faces opix)sed to one another are covered 
only sometimes in their most anterior 
portion by hyaline cartilage, otherwise 
always by periosteum with a fatty sub¬ 
stratum in parts; between the two, 
projecting upward from the articulatio 
talocriiralis is a small slit-shaped pocket. 
In front and behind strong ligaments 
nm transversely over the joint, the 
ligatnenta malleoli lateralis. The 
ligamentum malleoli lateralis anterius 
extends as a flat cord from the region 
in front of the incisura fibularis tibiae 
oblu|uely downward to the anterior sur- 
lace of the malleolus lateralis. 
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314. Joints of the right foot, articulationes pedis, from behind. 

(The capsulae articulares have h«‘«‘ii removed exeejit for the strengthening ligaments.) 

Syndesmosis tibioflbularis (continued). The ligamentum malleoli lateralis posie- 
rius has a broad origin from the region behind the incisura fibularis tibiae and from the 
posterior margin of the focies articularis inferior tibiae and goes obliquely downward to the 
posterior surface of the malleolus lateralis; its lower fibres help to enlarge and deepen the 
joint cavity for the trochlea tali. 

In the formation of the articulatio talocrnralis (ankle-joint) (s(‘e also Figs. 315 and 
316) the trochlea tali moves in the joint cavity formed by the distal end-pieces of the tibia 
and fibula; here the facies superior t<ili glides upon the fiicies articularis inf(*rior tibiae, the 
facies malleolaris lateralis tiili upon tlie facies articularis malleoli lateralis [fibulae] and the facies 
malleolaris medialis tali upon the facies articularis malleoli medial is [tibiae]; the two malleoli 
thus embrace the trochlea tali from two sides. The capsula articularis arises ever}^’here close 
to the margin of the cartilaginous surfaces: only in front of the facies articularis superior tali 
does it cx)ver also a part of the collum tali which is free from cartilage; at the sides the 
capsule is tight; in front and behind it is looser. Very powerful strengthening ligaments, 
lateral as ligamenta talofibularia et calcaneofibulare (see page 286), medial as ligamentum 
deltoideum (see page 237), go from the two malleoli to the ankle bones. 
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315. Joints of the right foot, articulatiom pedis, 

from the lateral surface. 

(The metacarjKil hmips have been r(*moved as well as the capsulao articiilares with tlie exception 

of their strengthcniiij^ ligaments.) 

Articulatio talocraralis (continuation). The lig(meniim talofibulare posterius 
(0. T. posterior fasciculus of external lateral ligament) (see Fig. 314) arises at the 
malleolus lateralis [fibulae] behind the facies articularis malleoli lateralis and extends, 
flat, obliquely medianward and downward to the region of the lateral projection from the 
processus posterior tali. The ligamentum talofibulare anterius (0. T. anterior fasciculus 
of external lateral ligament) goes from the anterior surface of the malleolhs lateralis 
medianward to the lateral surface of the collum tali. The ligamentum calcaneofibulare 
(0. T. middle fasciculus of external lateral ligament) (see also Figs. 314 and 317) runs 
as a flat-rounded cord from tlie tip of the malleolus lateralis obliquely downward and 
backward to the lateral surface of the calcaneus; its outer surface forms a shallow 
groove in which glide the tendons of the mm. peronaei. 
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316. Joints of the right foot, articulationes pedis, 

from the medial surface. 


(The specimen has been i)repare(l as for 315.) 

Articnlatio talocruralis (continued). The ligamentum deltoideum (0. T. deltoid or 
internal Intend lij^ameut + the anterior and posterior tibiotarsal li^^.iments) is an unequalsided 
quadrangular ligamentous mass which has its origin on the medial surface of the malleolus 
medialis [tibiae] and has a broad attachment to the Ldus, calcaneus and os naviculare. This 
ligament is composed of several layers and is divisible, according to the lower attachments of 
its fibres, into the" ligamenta talotibialiaj the ligamentum calcaneotibiale and the ligamentum 
tibionaviculare. The ligamentum talotibiale posterius (0. T. posterior tibiotarsal ligament) 
(see also Fig. 314) is a thick, broad band of fibres which arises behind the tip of the malleolus 
medialis and is attached to the talus close behind and below the facies malleolaris medialis 
of the trochlea , in front of the medial projection of the processus posterior tali. The liga¬ 
mentum talotibiale anterius (0. T. anterior tibiotarsal ligament) for the most part hidden 
below the ligamenta calcaneotibiale and tibionaviculare, is short and narrow and goes ofl* from 
the tip of the malleolus medialis in front of the preceding and has a somewhat broad attach¬ 
ment below the anterior portion of the facies malleolaris medialis of the trochlea tali. The 
ligamentum calcaneotibiale (0. T. intemal lateral ligament) (see also Fig. 314), the most 
superficial part of the ligamentum deltoideum, has a broad origin on the medial surface of 
the malleolus medialis and runs downward to the posterior margin of the sustentaculum tali 
of the calcaneus. The ligamentum tibionaviculare has a broad attachment to the medial 
surface of the malleolus medialis just above the ligamentum talotibiale anterius and, broadening, 
goes to the dorsal and medial surface of the os naviculare as well as to the medial margin 
of the ligamentum calcaneonaviculare plantare; at its origin and behind it is partially hidden 
beneath the ligamentum calcaneotibiale. The medial surfaces of the ligamenta talotibiale ix)ste- 
rius and calcaneotibiale form, medianward, a groove for the tendon of the m. tibialis posterior, 


Digitized by Ljooole 



238 


Joints of the Lower Extremity. 


OsM inetfttarMlla 
I II 



LlgamenU UrsomeU- 
tanea dortalia 


Ligamentum Ulocalcaaeum posterius 


Ligamenta baaium 
[ouium meta- 
tanaUumJ dortalia 


Ligamentum cuneo- 
^cuboideum dortale 


Tendo m. peronaei 
breTia (cut through) 

Ligamentum cuboideo- 
naTiculare dortale 
Part caloaneo- \ 

cuboldea I ligament! 

Para calcaneo* | blfurcail 
navicularit ) 

Ligamentum 

caUaaeocuboideum dortale 

Ligamentum talocalcaneum 
laterale 

Retinaculum mm. peronaeorum 
inferiut 

Ligamentum calcaneofibulare 
(cut through) 


Ligamenta naTleularl- 
euneiformia dortalia 


Ligamentum* talo> . 
naTiculare (dortale]* 


Ligamenta inter- 
cuneiformia doraalla 


317. Joints of the right foot, articulationes pedis, 

viewed from the back of the foot. 

(The ossa metatar&alia have been sawud throu^^h in the middle, tlie capsulae articulares have 
been removed except for the streu^g'theiiinj' lig-aments.) 
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In the formation of the articulationes Intertarseae (0. T. articulations of the tarsus) 
each individual ankle bone can move with its cartilaginous joint surface upon the corresponding 
surfaces of the neighboring tarsal bones. The capsulae articulares of the individual joints 
thus arising (see p. 245) are strengthened usually by short fibrous hands, the ligamenta 
talocalcanea and the ligamenta tarsi. 

Between the talus and the calcaneus are found five liffamenta talocalcanea (0. T. 
ligaments connecting the os calcis and the astragalus)* (1) the Ugamentum talocalcaneum 
posterius (0. T. posterior calcaneoastragaloid ligament) (see also Figs. 314 and 316), goes from 
the two projections of the processus posterior tali to the upper surface of the calcaneus imme¬ 
diately behind the facies articularis posterior and bridges over at its origin the sulcus m. 
flexoris hallucis longi of the talus; (2) the Ugamentum talocalcaneum anterius (see Figs. 315 
and 318) is a broad band of fibres which is stretched out in the sinus tarsi behind the liga¬ 
menta talocalcanea laterale et interosseum, on the anterior side of the articulatio talocalcanea 
(see p. 240 Text), between the lower surface of the talus and the upper surface of the calcaneus, 
immediately in front of the facies articularis posterior; (3) the Ugamentum talocalcaneum 
mediale (0. T. internal calcaneoastnigjiloid ligament) (see Figs. 314, 316 and 320) is a narrow 
bundle which extends from the medial tubercle of the processus posterior tali almost horizon¬ 
tally to the posterior margin of the sustentaculum tali of the calcaneus; (4) the Ugamentum 
talocalcaneum laterale (0. T. external calcaneoastragaloid ligament) (see also Figs. 315 and 318) 
has a broad origin from the lateral and inferior surface of the collum tali and runs at the 
entrance into the sinus tarsi obliquely downward, forward and lateralward to the upper surface 
of the calcaneus; (5) the Ugamentum talocalcaneum interosseum (0. T. interosseous ligament) 
(see Figs. 315 and 318) fills up the sinus tarsi and consists of several broad usually short, 
bands of fibres which go from the sulcus tali to the sulcus calcanei; in front it is partially 
covered over and sometimes only indistinctly separable from the ligamentum talocalcaneum 
laterale. The sinus tarsi contains also masses of fat and in these near the ligamentum 
talocalcaneum laterale, there is often a bursa, the bursa sinus tarsi (not figured). 

On the back of the foot are the following ligamenta tarsi dorsalia: the Ugamentum 
talonaviculare [dorsals] (0. T. superior astragalonaricular ligament) (see also Figs. 315 and 
316) extends as a broad ligament from the upper surface of the collum tali to the upper sur¬ 
face of the os naviculare; the ligamentum bifurcatum (see also Figs. 315, 318 and 322) has 
a broad origin near the anterior margin of the dorsal surface of the calcaneus in front of the 
ligamentum talocalcaneum laterale and divides fork-like into the stronger par5 calcaneonavicur 
laris (0. T. superior or external calcaneonavicular ligament, reaching wide into the depth, 
which is attached to the posterior lateral angle of the os naviculare, and into the pars caU 
caneocuboidea (0. T. internal calcaneocuboid ligament) which goes to the upper surface of the 
os cuboideum; the Ugamentum calcaneocuboideum dorsale (0. T. external calcaneocuboid 
ligament) (see also Figs. 315 and 318) runs lateralward from the preceding from the upper 
surface of the calcaneus to the upper surface of the os cuboideum; the ligamentum cuboideo^ 
naviculare dorsale (see also Figs. 315 and 318) stretches out between the upper surfaces of 
the os naviculare and the os cuboideum; the ligamenta navicularicuneiformia dorsalia (see 
also Figs. 315 and 318) are from four to five fibrous bands which extend from the dorsal sur¬ 
face of the 08 naviculare to the upper surfaces of the three cuneiform bones; the two ligamenta 
intercunexformia dorsalia j sometimes still further subdivided, pass transversely from the dorsal 
surface of one cuneiform bone to that of the adjoining bone; the Ugamentum cuneocuboideum 
dorsale (see also Fig. 315) is a ligament (frequently divided) extending from the upper surface 
of the third cuneiform bone to that of the cuboid bone. 

The articulationes tarsometatarseae ILIsfrancI] (0. T. tarsometatarsal articulations) 
(see also pp. 243 and 245) are strengthened by six (or more) short ligamenta tarsomeia- 
tarsea dorsalia; these extend upon the dorsal surface of the ossa cuneiformia and from the 
08 cuboideum straight or obliquely forward to the bases ossium metatarsalium; in this way 
the second metacarpal bone is connected with all three cuneiform bones. 

The articulationes intermetatarseae (0. T. articulations of the metatarsal bones with 
each other) (see also pp. 243 and 245) possess three ligamenta basium [ossium metatarsalium] 
dorsalia which are stretched out transversely between the dorsal surfaces of the proximal ends 
of the second to the fifth os metatarsale. 
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Joints of the Lower Extremity. 
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318. Joints of the right foot, articulationes pedis, 

viewed from the back of the foot. 

(The talus has been removed as have also t(ie euiieifonU Ixnies aud the raetaeaqial bones, the 
capsiilac artieulares have been removed exeept for the str(*n’»thening ligaments.) 

Articulationes intertarseae ((ontinnod). 

Tlie tains is moveably united with the ealcanens aud with the os navieiilare with constant 
forinatinn of two separate joint eavities (see also Fig, 82*2). The posterior joint eavity is 
situated between the facies articularis ealeanea posterior of the‘ talus and the facies artieularis 
posteri(»r of the eab'aneus; this union is called the artlculatio taiocalcanea; its capsula 
articularis goes off from the bone uj^ually near the margins of the cartilaginous surfaces; the 
strengthriiing ligaments bolniiging here are the ligiinumta taloealeanea posterius, anterius et 
luediale (see p. 28t)). The anterior j'*int eavity lies between the facies artieulares caleaneae 
media et anterior of the talus and the facies artu-ulares media et anterior of the calcaneus 
as well as between the fa<*ies articularis navicularis <»f the talus and the proximal joint surface 
of the os naviculare; besides, the joint concavitv is made still more cnuiplete for the caput tali 
by nuans of the ligamentum calcaneouavicularo plantare (see p. 242) and the fibrocartilago 
navicularis enclosed in this, as well as by the pars caleaneouavicularis ligamenti bifurcati (see 
p. 289); this anterior joint union is known as the articulatlo talocalcaneonaYlcuIarls; 
its most anterior portion is also known separately as the articulatlo talonavicularia; its 
capsula articularis leaves the bones for the most ]>art near the margins of the cartQaginous 
surfaces; lying close uj)ou the capsule, as a strengthening ligament of the same, is the liga¬ 
mentum tahmaviculare [dorsalc] (see p. 289) while the ligiimenta hilocalcanea laterale et inter¬ 
osseum (st,*e p. 289) are sejuirated from it by masses f)f fat; in addition, the ligamentum 
calcaner»naviculare plantare and the pars calcam'oiiavicularis ligamenti bifurcati have to be 
designated as strengthening ligaments. 
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319. Joints of the right foot, articulationes pedis, 

viewed from the sole of the foot. 

(The ossa metatarsalia have been sawed through in the middle, the capsiilae articulares with 
tile exception of the strengthening ligaments have been removed.) 

Articnlationes Intertarseae (continued.) Their capsules are strengthened in the sole 
of the foot by the ligamenta tarsi plantaria; the strongest of them is the ligamentum plantare 
longum (0. T. long calcaneocuboid or long plantar ligament) (see also Fig. 320). It is ven' 
broad and powerful, arises from the lower surface of the calcaneus in front of the tuber calcanei 
and extends with its main mass to the tuberositas ossis cuboidei. As a continuation of it.s 
most superficial bundles it sends thin diverging fibrous strips to the proximal ends of the ossa 
metatarsalia which bridges over the groove for the tendon of the m. j oronaeus longiis. 

Spaltcbolz, Atlus. 4ili ed. IQ 
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Joints of the Lower Extremity. 
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320. Joints of the right foot, articulationes pedis, 

viewed from the sole of the foot. 

(The cuiioiform bouos and the metacarpal bones Ijave been removed, the superficial layer and 
the most anterior processes of the llgamentum plantare longum have been cut off, the capsulae 
articulares except the strengthening ligaments have been removed.) 

Artienlationes intertarseae (continued). Ligamenta tarsi plantaria (continued). 
The llgamentum calcaneocuboideum plantare (O. T. short calcaneocuboid or short plantar 
ligimeiit) (see also Fig. 319) is a broad band of short fibres which go from the anterior end 
of the lower surface of the calcaneus to the lower surface of the os cuboideiim; they are partially 
covered by the ligamentum plantare longum which lies more superficially and is more or less 
intimately fused with it. 

The llgamentum calcaneonaviculare plantare (0. T. inferior calcaneonavicular ligament) 
(see also Figs. 316, 318 and 319) ari.ses as a thick, broad mass of fibres from the anterior 
and medial margin of the sustentaculum tali of the calcaneus and is fastened \j() the posterior 
end of the inferior and medial surface of the os naviculare. The ligament, the bands of which 
exttmd essentially fi-'jin behind forward and connect d«*rsalward with the ligamentum tibk>- 
naviculare, forms a trough which is concave upward and lateralward (see Fig. 318); its upper 
concave surface is lined by synovial membrane, bebuigs to the articulatio tiilocalcaneonavicularis 
and fonns a part of the socket for the caput tali (see p. ‘240). At the junction of the inferior 
with the medial surface a slightly curved fibroK*artilaginous disc, fibrocartiiago naviculariSf is 
enclosed (see Fig. 318). The medial, inferior surface of the ligament is hollowed out to form 
a shallow gi’oove and serves for the reception of the tendon of the m. tibialis posterior. 
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321. Joints of the right foot, articulationes pedis, 

viewed from the sole of the foot. 

(The calcaneus and talus have been removed at the so-called articulatio tarsi transversa 
[ChopartiJ. The os metatarsale I has been completely excised, the ossa metatarsalia II—V 
have been sawed through in the middle; the capsulae articulares, wdth the exception of the 
strengthening ligaments, have been removed.) 

Artiealationes intertarseae (continued). Ldgamenta tarsi plantaria (continued). 
The ligamentum cuboideonaviculare plantare (see also Figs. 319 and 320) stretches out be¬ 
tween the plantar surfaces of the os cuboideum and the os naviculare. The ligamenta navicu- 
laricuneiformia plantaria (see also Figs. 316 and 319) are three short bands of fibres passing 
directly or obliquely forward, which extend from the plantar surface of the os naviculare to 
the plantar surfaces of the ossa cuneiformia. The two ligamenta intercuneiformia plantaria 
mn as short fibre bundles transversely between the plantar surfaces of the ossa cuneiformia. 
The ligamentum cuneocuboideum plantare goes as a broad band from the under surface of 
the os cuneiforme m obliquely lateralw'ard and backward to the plantar surface of the os 
cuboideum. 

The artiealationes tarsometatarseae [Lisfranci] (see also pp. 239 and 245) have 
plaiitarward a large number of stengthening ligaments, ligamenta taraometarsea plantaria, 
which, partly shorter, partly longer, run on the plantar surface from the ossa cuneiformia and 
from the os cuboideum to the bases ossium metatarsalium. 

The artiealationes intermetatarseae (see also pp. 239 and 245) are strengthened 
plantarward by three ligamenta basium [ossium metatarsalium] plantaria (see also Fig. 319) 
which spread out on the plantar surface transversely between the proximal ends of the second 
to the ^h metatarsal bone. 

16* 
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322. Joints of the right foot, articulationes peais, 

from the back of the foot. 
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Artieulatianes pedis. 

Articulationes intertarseae^ The joint slits of tin* articulatio ialocalcanea uml 
<»f tin* articulatio talocalcanconavicularis (see p. 240) are enmpletely el(»se(l <»ff not only from 
oiu* another, but also from the neighhoriiifr j(»int slits; the articulatio talonavicularis h only 
a i)art of the artieulatio tal<K*alcaneonavicularis (s(‘e p. 240). 

In the formation of the articulatio calcancocuboidea the facies artieularis cuboidea of 
tin* ealeaneus moves u|Km the proximal j<unt surface of the os euboideuiii; its tapstUa arti- 
vularis arises close to the margins of the curtUaginous surfaces; the joint cavity is 
<-oiuiected with adjoining ones. The articulatio cal(*ane<H*uboidea and the articulatio talonavicularis 
an* also designated in common by the name articulatio tarsi tranaveraa [Choparti]. 

The articulatio cuneonavicularis is the j()int between the distal surface of the os navi- 
culare and the proximal sui-faces of the ossa cuneiformia; the capaula artieularis surrounds 
these joint sui*fac<*s but in addition also those by which the ossa cuneif(»rmia articulate with 
one amdher and those by which the (ks ciiboideum glides upon the os ciineiforme III and on 
the os naviculan*; the capsule is attached everywhcR* close to the margin of the «irtilagim»us 
suriaces. The joint cavity is connected as a rule, betw<*i‘n the first and second enneifonn bones with 
the cavity of the articulatio tarsom(‘tatarsea of the os inetatiirsalc II (and through this also with 
that of the os metatarsiile III); short ligaments extend in the depth b(‘twei‘n the cum*iform bones 
and also betw(M*n the third cuneifonu bone and the cuboid bone: two ligamenta intercuneifoi'mxa 
interossca and one ligamentum cuneocuhoidcum interosscum (see also Fig. 822). 

In the formation of the aHiculationes tarsometatarseae [lAsfranciJ the jiroxi- 
nial joint surfaces (»f the bases ossium metatarsalium are in contact with the distal joint surfaces 
of tin* t»ssii cuueih rmia and of the os culK>i<lcum. The places of junction form, in general, a 
surface conv(‘x from thi* medial toward the lateral side, which suffers interruption at the (»s 
cuneifonne II, in that the os metatarsale U ivaches further proximalward than tin* others, 
then* is besides a less abnipt break in suiface between the ossa cuneifonnia III and the (*s 
euboideuiii. Usually three separate jcunt capsules are present: The first between the os eunei- 
foriiie I and os metatarsale I (sometimes also os metatarsale II), the see<»nd between the ossa 
cuneiformia II (*t III and the ossa iiudatarsalia II (‘t III, the third Ix'tween the os euboideuiii 
and ossii iiK'tatarsalia IV et V; the joint cavity of the second is usually conneeted with that 
of the articulatio cuneonavicularis. From the lateral surfaces of the ossa cuneifonnia and os culnii- 
deum fibrous strands of variable develoimient nin d<^wn to the neighboring lateral surfan's of the 
bas('s ossium metatarsal. II—IV (see also Fig. 321); they are called ligamenta cuneometatarsea 
interossea (see also Fig. 32^<), and ligamentum cuboideometatarseum intex'osseumy resjiectively. 

The articulationes intermetatarseae are formed in that the proximal ends of the 
first to the fifth os metatarsale are in contact, with the cartilaginous surfae(‘s opposed to one 
another. The jtdnt slits communicate with those of the com*.sponding articulatio tarsonietatarsea; 
the capsulae articulares arisi* from the bone close to the margin of the cartilaginous surfaces. 
Four ligamenta basium [ossium metatarsalium] interossea extend, in the d(‘pth, betw(H*n tin* 
neighboring surfaces of the bases ossium m(*tatarsalium. 

The articulationes metatarsophalangeae and ihv articulationes digitorum 
pedis (0. T. articulations of the phalanges) present as regards their capsules and ligaments, 
essentially the same relations as do the corresponding joints in the hand (see pp. 208 and 209). 
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323. Lumbar vertebra, vertebra lumbatis, 

ground sagittal section, from the side. 


Move 



Below 

324. Lumbar vertebra, vertebra lumbatis, 

ground frontal section, from in front. 
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325. Lumbar vertebra, vertebra lumbalis, 

ground horizontal section, from above. 
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Struoturo of tho Bones. 



326. Right upper arm bone, humerus, upper extremity, 

ground frontal soction, from in front. 
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327. Right thigh bone, femur, upper extremity, 

groun<l frontal section, from in front. 
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Structure of the Bones, 


Epiphyseal 
junction 3 



328. Right thigh bone, femur, 

inferior extremity, ground frontal section, from in front. 
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329. Right shin bone, tibia, upper extremity, 

ground frontal section, from in front. 
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Stnii'ture of the Bonos. 



330. Right shin bone and calf bone, 

itblQ and fibulo, inferior extremity, 
ground frontal sertion, from in front 
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331. Right heel bone, calcaneus, 

ground sagittal section, viewed from the side. 
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Prillt<Ml by Fiseller & Tieipzi;?. 
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